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(57) Abstract 

A method for elevating the gene introduction efficiency into target cells by a retrovinis which comprises infecting the target cells with 
the retrovirus in the presence of a mixture of an effective amount of a functional substance having a retrovirus-binding site with an effective 
amount of another functional substance having a target cell-binding site, or in the presence of an effective amount of a functional substance 
having both of these binding sites in a single molecule. The fiuicticmat substances are optionally immobilired on beads, etc. This method is 
usable in, for example, gene therapy. 
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-is. tMHati-f^-fho (in vitro) TOM^m^'^ii^'^WlZ. 

h3-;Kl, jijlii#«BJ!a^U hD•^7'1';^xM^|IB8ai:<i;^>^C^^»■r 
fi*}n£itiK^/^8f?iC{i. hD'^'T-'UXM^aiiao^iACDfel^ttOfit^M 

> h;(>\ ^34T'U h o J; '5»Jl&'^OillE9=^#Aiaj5?^|oJ± 

^•^iZtam^^tlX^^^ a. Clln. invest, x Il93^x mi451--1457 
Hx 1994^x Blood. |g88#x ^^bo-^Z^ZW. 1996^) o */Cx Sfe^-X 
#WlC^^$tiyi7^7'a;j^^^>7 5r> > h ^>IS|«l©14®«•WLTfc 
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^6lT'*SC<i:t^$n/2 (W0 9 5/2 6200-^) o Zobfzy^y 

J:is®7>f yoTx^f^v-^. 7>f yD4^^f->77r^ > h^s-jfijfflu/^ 

n5t%^t,nTlr> 5 (Nature Medicine. m2#. m876-872M. 1996^)o 
-Syi/- hOg®{C7 7'o:^^^f•>*»-5^^{i7 -^ yp;?i^5^>7-5^V 



-3- 



wo 97/18318 



PCT/JP96/03254 



-4- 



±ieorc!: < . e&3feOW0 95/2620 0^^. Nature Medicine^ 

^t^^m&tmmmi^t^^m&.t^m-ii^'^±izmtimmi^^m±x'^ 
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(c) ±g«iflt)aijja*^fli$!i»-ts/'ci6®^fi*jaiii&i^5ia^. 
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±iecDWO 9 5/2 6 2 0 O^^^fc JiO^Nature MedicineCietg^ti 

-r {c i s «i wanfa-^^cDite^ssc A ^ isi± $ -a- 5 jc fig^ -e $ s *n 
^"^^ Ji^xm^miiLtli. 7-<7'd4^^5^>®'J f-M 2-1 4*<B§^ 
^^m^^ii^ z(Dy ^ ya:t^^'^y(D^} f- m 2- 1 4 tit. 

Mmzhs I' jixiz^mi^mm^OiABi=f'mA=^\^±^-±^y: 
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> (polylysine) tiiL-^}'J> (lysine) Ofi^(*'C*-3T> {»Jx.{ix 
mflSO U U > J: 0 «^ ^ifi^S® 'f^ 'J 'J '^^ > Uffiffl -r 5 C <»: 

*t^«Iiaifi5iHT. n 5 - y > * li y U >' 1/ h o -5 >r ;i/ 
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mmomnWt^ i -c^^nsd? u k ceiT^ h - 2 7 i 

^'■f>'J^y5^h\ H-2 7 1. ^C|S^tt^W^5^i^lCfeH^Tt. WS«jS 
tflh-^^ ±l2Nature MedicineCcttLli^ 7 >f "/n;^ ^ -f >CD V f- 
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:^m^^<omd0mAii. m^mmi^^m&t. mm^mft^i^mm^. □ 

(a) Sfi^lffliai^^lBfii. liiSi^ailiaiSmH?. ziv-f>ttHi^^ 
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^ mmm (stem ceiis) . i^Mmm. f^mm^i&mmmmmm. mm 

rimordial gera cell) . mMmUk. mmmm. W^SBISx fll^. 

CD3 4+Mia> c-k i t+mm. ^m^mmmmmm. ^^i^i&mm 
a3^ Tftisg. mmti^mm. nm.-^mm. nt&mfi^> p^mmm. jkmp^&m 

BK m3> B5x ^7. m9fccfcC5lll OO^B^CfctNT. U ho-i? 

l©l6B^{i> ±E®IIK m5. m9iJJ:Lf^l 0©^B^ 

x'm^tiimB^mxmfi^\z^tic 
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±ieW0 9 5/2 6 2 0 0-^fcJ:afNature MedicineCD^ii^rfel^T. 
«fe«^^J:<«fe^a5AC{iMT'#$0{iCH-2 9 6T'*5o -^7?. * 

Iw J: -5^ WailS^0afc?^«AaJ^^|Sl± $ ■ti--5 'J K t ti © 
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w^^mi^(D^iinzj;i':>xii&=f-mA^tifzmm'^M.^ifzzti!)< 

MfflT'#^-C^i?-(r(i, ^il^^aiOMFG^^:^- (ATCC 

No. 6 8 7 5 4) ^a-SGC (ATCC No. 6 8 7 5 5)#Ob 

mm btzmy zipTKt^Eo^^ (tkneo. Biood. t^nm. m 

310~317Ms mm) *Jj:afPM5n e o^^^- (Exp. Heaatol. . ||2 
m630~638M> 1995^) li. C^■rnfc■7-;^-iSiE^ t UT^^^ 

^LTC^5o Ltzi)<'yX^ Ztl^O^if ^-tZ^':>XiMG:^mA-^tltzm 
9&itmiA&=?'mmizX01^'Eit^tlitfi^!^n (^^5^^-^''>>. G.4 18 

TCC CRL-1 0686) . PG13/LNc8 (ATCC CRL 
-1 0 6 8 5) . PM3 17 (ATCC CRL-9078) ^*S#?F 
5.2 7 8.0 5 6^*Cie«©Jffllia^*. GP + E-86 (ATCC CRL 
9 6 4 2) ^GP+envAin-12 (ATCC CRL9641)^0 
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h U •y:^'X*^^,©^c^g£L{C}£^^:■rsgJK^SlJS•r'5o }8*i::Sx.{f. 

ft6tt«5H6DX^ 'J-->r^fT"5 C«fcA<T't5o 
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^miZTy\z-(tiZtiif^X'^^o mtli. ZOJuoU^jmiZli. Nature 
3 5 2 : 4 3 8-4 4 1 (1 9 9 1¥) lzmm^titz1jmi!}<^tii^o 

hyr->>t/::(iaiig»isf«»«t (Mx.{f> Gibco) ^^mtx^UL. 
n^b. -ibx^n^^umtio m^itji-^xit. m^a. jtun^n- 
-fmmmxii. mm^^'^izi2'-i4Bm^mLxmm(o:3o--M 

> (BSA) ^S^^bUyr^syi/- h0J:9<i^*>S:t^U«[mHBtit 
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is]±$-it^ie5Mii^Tx ^it^aanaiiJiH^x u 

fe^«AS*i^^iS5J6-5::^ft-e*5o i/ hD^^^ryi/x^^^j^- 

ci^lffllia-^oitei^^ieEA^^i^^iSii)^®}:^^!!)^*:^ L/ hPt7^;UX|i^ 

J: S^%«|«:'v©ite^SA^Pl6fe<r-r So 

^figffl-rSCiJ&^T'^'&p ^nt»COmitt«!lII«. 5^^fi2SO^H*^^»'fi 
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■rj^£t>^^ DNA^H^Uy^y >:/U'>^0. 5% SDS. 0. 1% 

1% 7>f3-;W4 0 0. 0. 0 19^ i£tti^-yfll^DNA*^f6xSS 

CdxSSCIiO. ISMNaCUO. 0 1 5M ^ h 
pH7. O^^r) "tiT's dOXiZXl 2'-2QmNi^ y^-ytt 

^iz^ >^^^-'Vt^o -o^sL^-'yaynJWt^ 0. 5% sds 
^tt^axssctt^^ 3rvx(Dmm^k>it^i6x. sscmmto. ix 
^ToiBfflr^ ttz. i^m^to ovtx(Dm.mxmit^'\t. mm^ntzD 

ttz. bxmi^iitzmtztii&Si=^iZ'z>\.^x. izizzi- h'^tixi- 

±ieW0 9 5/2 6 2 0 Omz^Wi(DXoiz. 1 ^ rru^t7=i-'yO^^^< 
'i I hn-^^'yl'T^iS^aS&^^-rS^f^U^y^ VXh 
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tKmiznti^{^. ^mm^pm^y^^^. mmn^omm. ^-st^ji^w 
(^^ntk^mziffisi^tifzmntom^'tiz^oi^mn z t t>T't -So 

> h*<^5o iitS'^^IIS. 1 9 8.4 2 3#ICie«CD, P r 

ol239-Se rl515{witlfrSb h7-fyo;!^^f^i/©ajafe^ hV-r > 
tt. *W«B|Krie«©7j5 ^:/f- KC - 2 7 4 tmmomHt'^^LXis t) . 
BHKiiiCIJBl 6-Fl 0aeia^<i:tS^-r'5C<i:*<Tv$nTt^$ (J.Bi 
ocheia.. JgllO^x m285'-291Mx 1991^) o cn-s.©* U K't'lC 
^a-rSRGDS04T i yif*^^,/i:'5i^9lJ(iVLA-5 U-tr:?'^-© U 

KT'*5o VL A-5 U'tr7*^-©l63K(id:la>iiaiiaiw*i(.^Tm'^>n 

:/Dt-^^>cfioc S- l®«liVLA-4 U-ty^J^-OU/f^ K<f:UT 
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3-28 4 70 0^<cie«©'f^ y ^rff- KT. E3?iJ^©ie?iJ#^ 2 9 T'^ 
^n'S'J?';^-/^ K (JsiTC 2 7 7-C S l irft^f) li±iE©VL A- 5. 

^"ckc;v LA-4 u-by^-©U7i7'> K©M:^^^w-rS'f-u^r5^ kt- 

OtS*lft*H^^tl*JJ:a^x'j xo;Hx^>*/cliSx«;xD;j?xf-:^©«6l 

*0«BBaM^Sli^W-r'6'f^'J'^:^^ KC-2 7 4^«i:©?S^«3T'{£fflU 
N I H / 3 T 3 WlSJi C - 2 7 4 i V L A - 5 U -b :/ ^ - * 
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mm (Blood. miSm. m3 7 5-'3 8 0H. 1 98 9^) ^<0^^^ 

^l^O±#*<iez -5 w $n^o 

1/ h D ^' ;l/x^ ^ ^ - <J: A ©S^SP^- WlCffiJi) * d i *<T 

1- ^ U -b y ^ - Cfe^-r -5 i: D N A JS^tttlK i $ * >r 
^l/X'<^'i?— (oolecular conjugation vector) ij<ioi>o — ^f<J 

-vOjiA (J. Biol. Chen.. »262#s IB4429-'4432M. 1987^) x hy 
yxy X U y^m^^fz U >^^*^^ffllia'v©3IA (Proc. Natl. Acad. Sci. 
USA. mZ9m. »6099~6103Mx 1992^) x taE G F U-lrr^--in[«:^ffl 
(r^y:7y>ai|a'>.©«A (FEBS tetters. mZZm. »167-169M> 1994^) 

It. *A$nyiiie?*<«iiia©ifefe«:DNA±{iii;^>it*i>3:i>yr*i). ^ 



-23- 



wo 97/18318 



PCT/JP9<A>3254 



V-':^^m^^it?>:itiZj:^Bmm^<Di&Si=FmA (J. Biol. Chen.. 

^< ^ <!: uy^x ^ >/< «-Wr SHiftx. 't' W ;i/;^te^-^f«Jffl L A: 

x«j XD;f.x^>l/-t:r^-||3iailia^Oiiei=^*A (Sciencex m266#. 
mi373--1376M> 1994^) ^*<M^$nTl^So L*>U. 

±i5W0 9 5/2 6 2 0 O^CIi. aBSSM^Stt^W-t^S^^i 'J 
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fz^ ifijfii?^©«Biia©5j^tiiii±!E©i y X p ;j?xf- xomz h^^om^ 
B'f-mA^nozt^x^io 

m^ii^ *«S©J!$)5«Dlla^r*i^^-CliHER-2^ HER-4i:t^'5U 
'^'f^—j!)<^m^mLXl^i>Z.ti>m^tlXi.^^ (Proc. Nat Acad. Sci. 
USA. Sg92i||. m9747-'9751Hx 1995^) o L/r*<-?-C. STu-bT/'^-tz 
ttr S ;V > KCD's U r y > (hereguUn) * 1/ h o ^WJ^^^S^^ 

^> §F« (S) SBIiaJiiSiES'J 'H^ ^^-f^m (High-density lipop 
rotein^ HDL) -^T •>Tn|i^ >/<^'«*/:{lcn'^©— aJJ^^Wi^S 
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tn:(**<A#"C^SffiS®aeia«:«l&*I<!:-r4C<!:*<pFji<i:5^i:^o Co 
*)> ifltF^iifiJt-rSCti^^llittSo C©J:9tw. 




^0 L*^L/i*<^>. ^n«^0^Sli±SWO9 5/2 6 2 OO^Ic!ett©x 

c-FGF • Atwt^) *<*^o ztntmn^^sxm^Mmmwm 

^ U Jtvf. «j KT'*» ♦) . ?ttS<^2^^ 5.3 02.70 1 

I^J^FERM P-12637i: UTl5«$tl^ m^ltf^^T. h^m(D 
T> PERM BP-5 2 7 8©S8t#^T'35«im-:><«mmiTgl# 

3^(0Mm'^xmnmm^^x!i^xmumm^m (n i bh) ic^te^n 



-27- 



wo 97/18318 



PCT/JP96A>3254 



FGF-cs 1 iz^jFt-'S) <ix ±ieo3?*«ii-^<iimmiTai#3-to 

C©C-FGF-CSlliCS-l *S^tt^WT^«lfi^«Bl!S. '^CiSlifllW 

(#88¥2-2 098 9 9^) . >^ U >i^^fflt4«r^W-rs# U '^'Z 
y '^yf^ K*<* 0 («^M¥5-9 7 69 8^) s ^:©«l<!: LTJix BS^m 

-^»n'5o Co 1 yi{t%mm^%m\\'^m<^-nmx'(^m.-t^^tti^x^ 

.So Co 1 V^^WrS'i^V'^T'f- KT^^Tx EfiJS-^T-C^^n*^- 
'j'^'/^K (KIT. C2 7 7-CO 1 Viift^l-S) Co IVON^^ig 

») ^ ±E#M¥ 5-97698^lcEII$nTC^5<k9 CSfi^ X# 

mi^^-th^tt'^X^h. C2 7 7-Co 1 VHS'i^B§&«lCFERM 
P-1 2 56 0«»:LTlStt$n. sgSJiT-^^X Mfel^OT. FERM 
B P - 5 2 7 7 ©Sa#^THictt!So < lirUK 1 Ti 1 # 3 ^<J>mmM 
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^W-rs±ie©C2 7 7-Co I Vom^i^Tf.'j^y^ K (OT. c-c 

0 1 V-CSl<!:«:-r^) ld:mT{C:^-r:^S*C J: oTf^lSf-rS C <!:*<T§ 

^^^'^X h^*ij©T. FERM B P - 2 8 0 0 ©Si^S^T-a^ttm 
< <fmm 1 Tg 1 # 3 ^©iiil'^imftf&K^^X^Xlltt^giFIS^JC 

«Bt$nTi.^-5:^i!8S mms^B -.w-^ims^i 2a) ctoiessi^ti-s 

7^5 KpCHl 0 2^filS<i:Ls y^'fv-CSl-S (E^m®E 
^J#^ 9 <C ©igiSE9»J^^-r ) fc J: M 4 ^ffl I ^ ;t P C R C J; 0 IS 
IS$*i^DNAirfr^*«JI®»fgNh e I. Sal I TMitLtz'i^lzmm'r 

-:3^x ±EC2 7 7-co 1 v^u-K-rsaa^^^;^, ±^izmm 

FERM BP-527 7<k03SI8$n'5y5X^ KpTF7520Co 

1 V^ftSiUx :^7>f7--CF. *)<i:CfCNR*fflt^^PCRSfcStCJ: 
OiS*S$tl*DNA»TM-^©JRSS^flAc cIII> Nhe IVMitLtzmz 

mut^o m^mom^m^ i0fci:cfi2ccF*jj:DfCNR©^-^i'e' 

tlO^SEyij^Tvfo ±E©2oODNAWriT"^x T'^X^ KpTF7 5 

2 0Co IV^UmmfkAccllU Sa 1 lT'?i'ffcLT'fi^>*l'5*tj4.4 

x^ K{ic2 7 7-co \y/a>c^mmizcs-immmmmi$i^^b. 

Co 1 VoC5l?iSgJ:»3 2#g©/;u^ i >ieA<75->Cs Cslcigoxu 
;f:=.:^*<Hrij >{C-tti-t'nfig|$ti/:#'J'<yf^ h\ C-ColV-CS 

o 1 v-csincs-iis^tt*w-r5«iw«Biia, «RF»c»«Bia'^o«fi 
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i/xx-f >imm^mn'c$)^x. u ^o'^7'r;^x^l^8iJ^^[^w■rs5^?• 
IS«^tt'K!imi±±IEWO9 5/2 6 200^{wiS«O> k h7-f/D^ 
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le^^J^-^-r-f^U'^yf^K (iiiTs H2-5 4 7 tm-t) i}<^lf^tl^o H 
2-5 4 7Jiy:^'^xh^ifetl®Tx FERM B P- 5 6 5 6©SIE#-t 

•cB^Mmo < mm 1 Ti 1 # 3 nomm'^xmnmf^^^x^xmnm 

9iJ#^ 1 4 {17 $ y gfE^J^TN-f'-H y K(i. H2-5470N5t?ijg 

:^^K(iaT> CH2-8 2 6«i:*i;f) T*$o l^^f^ U'^rf- K{i*iW«8 
«lC|g«0:^jtllLy;:*<oT?X'#1-'5C<i:*<T#'5o E^imoE 
?|J## 3 0\Z7iy Wmn^^t^^- ^^r^ Klix H2-547©C5!5ftg 

K (OTx H2S-5 7 3<i:«^-r) T*5o ^^i? U -^tT^^ Kli7'^^>C h 
^*^I©T^ FERM BP-5655 <0SftS^T3?ttt!it> < liWM 1 T 

<rJ:oTW?|'rS w<!:*<-C#5o C S - l«BBag!2e®«*W"r^H 2 s- 
5 7 3l4ii]lD»ttllS-vOite?^#AI3WfflT'*-5o 
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tt*©> ±I5©W09 5/2 6 2 0 0 -^fe J: Nature MedicineCEtl 

t'-xo«t;j. iiinmi^m-t^^^iz^-^xM^'rizti)<x^i>^ f 
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TJizfii^ (BSA) vm^mu zti^(omm^mn<o0i^^mfRm^ 
^'oxmm-t^ztif<x^^o *r> K:^-ct»9ajfli»«Bi!a*^wr<5w 

i)\ CD3 4*>J:Cf/*fc(iC-k i t ^t^-^fc«eJas®o-e- 
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m^^-i^ :Lm<om&i-ikmi)^^tnzi>fzic coflfes /f>^d 
itifli»«Bia'^©ai?iij»it«fc^-©aiA*<.iTt)n4 1 <i:a<*5o 

jiIftl»IBIia<4 V L A - 4 Hr^^ -*I6S LT^r^S C ^>nT*J 0 . 
C{4±ie<5!>ck9lwCD3 4^ C-k i t <kt>-5fc5^^ tUS^nxfc* 0 . 

::n«i©3^^nj*"t5tn[{*"«>c-k i t©U;b'> K"e**»ffliaH^ (st 

en cell factor) hD'^^yUXli^^fit^WrSIR^it^gt*!;^^ 

ii'58ia'7^f->gt?t*<W^$tlTl^5 (Human Gene Therapy^ ^5#. 
»153'-164M. 1994^) o ffiUBISJwKl^Sfttt^WrsatlEtt^aK^fflt^ 
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Tt^^o COii^JCJi. A I DS©liaT'*5H I V (t h^g^^O-l' 
5CiA<%;tt>nTi,^S (0iJ;ili\ J. Virol.. ^69^. m4045'-4052Hx 

1995^) o Trnf^^omBii^mxit. rmmmmizntE'ti^^i'izm^'r 
^mti'2^mot£{.^zt^ isj^i/t h\zjsi.^ximmx(o^mizmmo^ 

i'^x -r^. '^7:/. iJ-yU, k h^) , j^s (^1 

N -7 h'K -tsm. -^X^s Tbyu. 7^*^) . TOAS m. 7 
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(^Is 7>\ lf^<. '^^> v^D, Hf^r. -^x, 3 

>^ llgWlw|€«=/j:7>f 7n;r.^f->7-7^y > h^fcti-ttl^OS^I^J 
*^*>'5tSt6fe«!I®t L/T(i> 7>f 7oT>^'^>s 7^7'D:^^f->77 

n^^.y-lT'^K CHV-18 lfc<kOfCHV-179<i: 

wn^>©'<7'^ K(iH-2 7 l*<C#*n-5IIia«iElE9«l (III-l 2. 
Ill- 13 > III- 14) ^r^t'^OT'^^Ox CHV- 18 1(1111-12. 
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ni-13Ey'i*^ CHV-1 7 9JiIII-l 3 > III- MEW 

^ti^'tiy iyu:T^c^^>(om9&mm^>')^f^ k (p r 01239-s e r 

^■r. 7-f yD;i;^^>(D'\/<y >l^^;i5U'^-:/f- K (H-2 7 1) 
13- Kf -SDNAWfM-^'tW-r-Sr^;^^ KpHDlOl^ xf>x'jt 
7-3'; (Escherichia coli) HB 1 0 1/pHD 1 0 1 (PERM B 
P-2264) «kOie»!-r«o COy^X^ K±©III-1 3E9iJ©C5|c 
JS^3- K1-'5€|i|cCaJai^Mft^^^^A:^i4{C<l:oTH i n dllll^>r 
h^^AL/:g^> cn^Nc o K H i n dlllTM^kUx III-l 2. 11 
I-lSEyrj^^-K-r-SDNABrfr^-W-Sp 'fvT.x Y^^^- 
p I Nlll-omp Al^H i n dlllx SallT-m-ffcL. ^)^^r/u7--( 

o^C. 7>fyD:^^5^>0ai}ag!if.f.«J^7'^K (C- 2 7 9) ^3 
-KI-^DNAWrn-^-^WT'ST'^Xi Kp TF 7 0 2 1 ^ X'>i U fc 
T • 3 U (Escherichia coli) JM109/pTF7021 (PERM 
BP-1941) .tOJifilL. ZCD^^X^ K±©C-2 7 9©(?±n K 
>coSiiJCS<a[<HrSW2ISII*A::^&*c.koTNc o h^^ALyr^ 
KpTP7 5 2 0«'f^ijt'5o K^Nco U Sa 1 

iTrg^kUy^St. ±I5©III-1 2. III-l 3E9y^:3~ K-r -SDN A»r 

S^l/T5-fy-->3 >^(t9C tJCj:^. V^yi^ KCHV - 1 8 1 

^nm.r^fzibO'X^T.i KpCHvisi^it-SwiA^T^-So E^m 

©E5«i#^2 7fl"/5X e Kp CHV 1 8 1±©?J5 U'^'Tf- KCHV- 1 
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8 1^3- -S^lS^lSSBByiJ^^-ro 

tr. ±iecD7'5X^ KpHDl 0 l±OIII-l 3fiE?'J©N5^«^3 

ti^. cn^Nc o K H i ndlllTmitV. Ill- 1 3s III-l 4E 
91)^3- K-r^DNAWrK-^li^o cnt. ±ie© U ^f.yoxOrJ'- ^ 
^-^-^Itt^a-K-r-SDNAirrfris Nc o I fc J;C;S a 1 iVMit 
bfzfyXi KpTF 7 5 2 0 t^M^bX^ f-'y a ^^ffo ^ tiz 
^0. #«J^y5^KCHV-l TS^Ig^-rS/StoOT^^X^ KpCHV 

CHV- 1 8 lfcJ:CFCHV- 1 7 9U^M'*l±B(or'p 7.i 
^•^.CgiJOll^TW. :*:5|H«(i. (1) ±12© U h o >f ;l/X|g^gBfi[ 
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i-<i^^f^mm<'tz{60m^mm'^^t^:^tii<r^6o m?ni. nih 
=inm) t^^^T^^Ji^^-j^^m^-i^jv^m (dmem> jrh/< 

^tim-^^^^iz^msti^i^^m. ttzit (3) ±ieL^uhD«;7>r 
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tilt. 'fmtm\t^^xm^mi\z.ii^m'i-^ztis^^t\^<. zo^mx. 
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*l|B>§li. ±ieoC H 2-826 *><i;Uf'e©«&lfi^l^^«IJ!i^a^t'5o 

{i>il>*^ U ^D'>'<;^X<i:alla<!:^-ttl'en©«lft|^«S&^rM^$^i• 
L/^cko/is cn«5.<i:IISfi<ili|^^ni:«fi|^Wt-^*fgB^(D«tl1Sfeigj@;^ 
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mmo^<DV^iZtiJ^X'^^ yU^X^^ (Ruoslahti) ^ (1 

9 8 J. Biol. Chen. 2 5 6:72 7 7: (Patel) isJ:tJ^ 

nr.f (Lodish) ( 1 9 8 6^)x J. Cell. Biol. 1 02:4 49 

: *»J:t;'<;^:^;^T ^ (Bernardi) m (1 9 8 7^). J. Cell. Biol. 1 
05:4 89 IC ioTKCEIK^n/tJ: 9 13 UTx ^^ifiaRO^Kd^'?) 

^5^>7^//>hli. 0»J^li^ ^11*^1^115. 1 9 8. 4 2 3-^{C-»W 

j:E«$nTi>s J; 0 \z LT. «fe^*a«i;ti*<fc 0 Sjii-r 5 - i 

TieilJtW-CH-2 7K H-2 9 6. CH-2 7 1 (E9iJ#^2 
3) fccl:CfCH-296 (E9«J#-^24) «i: UTl^^$n/ria«x.«^7 7 

5o TieilS(S««|-C0gfflLy::C-2 7 4 77/;<>Mi*S«Rp?F»5. 10 
2. 9 8 8^»CEIII$nTt^^J:•5lCUT^^o cnt»77/y > 

mS. 1 9 8.4 2 3^lcUB«^nTt>'5<fc-?{c. y^J'^;^ V^moT. 

mm^-o < (imm i ts i s 3 ^(OJLm&m^^^x^x.m&mm^mz 

FERM P-1 072 1 (H-2 9 6) (IBC«KB : spBlcl^S^ 1 2 B) 
. FERM BP-27 99 LTH- 2 7 1 <!:*S^ t/c 

C-2 7 7> 'rflt>-^. CH-271) (IS^StB :¥fifcl^5^12B) 
.FERM BP-2800 f^;*-->«r^UTH- 2 9 6 tl^^ tf: 
C-2 7 7. •rn£^^^^ CH-2 9 6) (H^KB :¥fi£1^5^12B) 
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fciCfFERM BP~2264 (H-271) B : 1 ^ 1 

®«t9^j:7^^;' >l>©aj|g^gi:i5-rsWffl^it»illi> 4^^-/:^ (Kioi 
2uka) t,, J. Biochei. 1 10. 2 8 4--i2 9 1 (1 9 9 1^) CztHi 
±IEU/:llfe(*:7 7/y > ^lrK|UT$'^>ICi^^UTC^5) ; EMBO J.. 
4> 1 7 5 5-1 759 (1 985#) UtlUt hy ^ ^a^i^ 
e^0«ii^«^UTl>S) : fciCFBiocheiistry. 2 5. 4 9 36- 
4 9 4 1 (1 9 8 6^) (cniit h7 ^ ya^^^^xD^/Oj >- I 1 

7.f7'D;};i^^>®CS-l ttliaS!Sg|«oaHISi|g^Stt^llfi*-r -5 T ^ 

^iiJx ±IBWO9 5/26200^lwiett®. 1/ h D«;;>r ^- 
(i )fe h7-fyD;};^f->0'\/>-U >- I IiK^lii«©AIal690-Thrl9 

Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val thr Pro Thr Ser 
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Leu Ser Ala Cln Trp Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val 
Arg Val Thr Pro Lys Glu Lys Thr Gly Pro let Lys Clu He Asn Leu Ala 
Pro Asp Ser Ser Ser Val Val VAl Ser Gly Uu Met Val Ala Thr Lys Tyr 
Glu Val Ser val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 
Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val 
Thr Asp Ala Thr Glu Thr Thr lie Thr He Ser Trp Arg Thr Lys Thr Glu 
Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro 
lie Gin Arg Thr lie Cys Pro Asp VAl Arg Ser Tyr Thr He Thr Gly Leu 
Gin Pro Gly Thr Asp Tyr Lys lie Tyr Leu Tyr Thr Leu Asn Asp Asn Ala 
Arg Ser Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 
Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin 
Pro Pro Arg Ala Arg He Thr Gly Tyr lie He Lys Tyr Glu Cys Pro Gly 
Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Clu Ala 
Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala 
Leu Lys Asn Asn Cln Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr: 

Ti/ms.n^^v^ (ii) t yp*^f->oi i i cs^^hv-r 

(CS-l) : 



Asp Glu Uu Pro Gin Leu Val Thr Leu Pro His Pro Asn Uu His Gly 
Pro Glu He Leu Asp Val Pro Ser Thr: 
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tiis. ±ie.(DmnB.(o^mmx'm^ti6^^^)^ff- k (h-2 7 1) 

i§««©^iaS©H - 2 7 1 ©??«ETT'<i l;46T U h p yUX tUtf^m 
* /tSnc S^^t UT^# UTl^T fe^t 
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(1) ^-(j[^z±mmomm 

[/ ji^X-fyXi K> PMSnec^^^- (Exp. Hematol. . 

m23#. B630'-638S. 1995^) ^#^-r5 G P + E - 8 SaBIS (ATC 
C CRL-9642)lilO?6 i/f^l^fULi^ (PCS. ^:r=i^W 

•>> (^^Ic^yn^iS!!) *^W"r5^/l'^'y='5Jca2'l'-^/W«ilfe (DME 

mifzDMEmtt^X b 0 ^iiL/ml(D^^iy >fcckCF5 OAZg/ml® 
X h PT/h-^-f •>>*^^/^t>©T*io PM5n e o';?'f/W;^^W±» 
?atli±ieil^aB8a^-b^ 3>7;bx>hC*feff$-li-^'/U-h (1 OcnS 
©•b'^^>=i-haiS^Sfflx-f ^Wli^ttSl) IC109^ PCS 

«mu/r«*i!i±ni^o. 45 ^^o^^^^f^u^- 'j^^rnn) 

tfz. ]yha^^AX-:/77.i h\ TKNEO^^^- (Blood. «78 
%s mSlO-SlTMx 1991^) lCol^T{iG P + e n V Am~l 2aB8a (A 
TCC CRL-96 4 1) ±IHl5l»0»f1^«:froTTKNE 

(2) ±»«[©':^'<'->u;^:'3fi50S!i^ 

±««[©'>-<yl'X:^ffliliN I H/3T3 IBBBS^ffiffl UX«mW«:^ft 
(J. Virol. ^ 062^. |gll20~1124Ms 1988^) IZ^^Xmf^LfZo 1" 
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I H/3T3a«a (ATCC CRL - 1 6 5 8) ^^t;DMEM^^iP 

^^j:.jU{Zjja^tZo C*l^3 7'CT2 4I^FBl'f ^^A'^-hLfc^x 
^I^^MO. 75iDg/nl©G4 18 (^^T^^tifi!) ^^WT* ^©<i:35» 
LT$i^>Cd' h^gU:f/Co 1 0-1 2Bgfelc^Wt^G4 1 8 

»i4 (G4 18') 3D--^r>«jx^;w<-r;fl/y h-C5fefeL-€:©»^ 

HSII^J 2 

(1) yn^^^f^ U'^T^^KOWiJ! 

t h7-f :r^^^5^>^3fecD;^:•J'^7'^ h\ H-2 7 1 (E^m©ief«J 

*^t^ffl»;ty7;^$ Kx pHD10 1*^Wt'5:*:ai8x Escherichia 
coli HBlOl/pHDlOl (FERM BP-2264)J:0x 

^B<l$fF«5. 1 9 8.42 3^^fR(-ie«o^^l-.^OII9$l!L/::o 
* y ^-/^ K C H - 2 7 1 (E9im©IB?ii#^ 2 3 J-*® T $ y 

KE^J^r^-T) {ieiTlc^f:!^SC<kOia«!Uyto -rn£t>^x :^8SSx Es 

cherichia coli HB 1 0 1/p CH 1 0 1 (FERM BP-279 

- 2 7 1 *'f#Vio 

ttz. sHU'^y^ KCH-2 9 6 (E9iJ«<0E5^J#^2 4lC-e®7^ / 
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cherichia coli H B 1 0 1 /p C H 1 0 2 (F E RM BP-280 

'J K C ~ 2 7 4 (E9«J«©E3?'J#^2 5 IC*<D7 ^ y BtiEfJJ* 
^•T) liliiTC^-r:?5"j5felwJ:*)iS51!Uy::o f A£^-^x :*clii^> Escherichi 
a coli JM109/pTF722 1 (PERM BP-1915)* 
ffli^ ::n*^|tS#i^m5. 10 2.9 8 8^^«twiBIII©^F7iT^»U. 

^«»«g«b 0 C - 2 7 4 ^^fco 

d?U'^yf'KC 2 77-CSl (Eyim©ie?iJ#^2 Qtc-e® 

¥3-2 84 7 0 O^^StwFERM P - 1 1 3 3 9 <J: UTie«**is 

mtEii-r^^'<7.h ^moT. ±^(ot^^mr> < mm i ts i # 3 ^©a 

M^XIIS$gK^f&Xi^xmtt$l5W§(SiTlcSitS^ FERM BP-57 
2 3 iLT^K$tlTl^'5:*cMx Escherichia coli HBlOl/p 
CS2 5 (H^StB ;¥5lc2^3^5B) cn^±iS4^SirE« 
©5^^T'^ft J^«»«8J: 0C277-CS1 'Sr'll^tZo 
(2) C-FGF • AOWM 

Tfstj^-ff- KC-FGF • A (E=?iJ^©EfJ#^4Jr'e®7 ^ ySKEfii 

K^a-K-r-SDNA^^Wf 5lft*>tft?t:/^:^^ Ks pYMH-CF • 
A Escherichia coli J M 1 0 9/ P YMH- C F • A 

(FERM BP-5278) *1 0 0 Aig/nlOT >t*i/ V >^#t.'5ni 
l(DLB%lll!tt3. STCVSnfSi^lf^f^o ^ 1 0 0 /tg/nl 
OT^fv^'j^. lnM©IPTG (-f V^o t^P- /3-D-^:t/f-5 
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'^mmuzo m<i>titzmw^inM pmsf (7x-;pp'^>;^;w7^~ 

^l.yjlytOV)^0. 05% y-x-y h P-4 O^^trl OmlOPB 

feSfe. «^.»5^^Bl^^T•9T±^i*^l/:o w®±«®2 6 0nin«i*it:f55s^s 

^ilJ^LT. ztnz±momM (ml) ^^b^M^mmL. ::©<i4 0 0 

T±?S«-^A:o CCD±«^*t»*^i;J6PBS-C¥«<tU/t/N-r h^-y^- 
0. 5M*^^,2M0Na C lafi^E^Jt-pPBSTKSil^^ 

oSftti^fT-^/ro ^aitt*SDs-d5yT^";/i'T^ Ky^i^«m*s& (s 

DS-PAGE) {Cj:*)5^#f-r5<i:ife?j4 IkdO^i*} ^-^f- K^^t^2"^0 

*^iC>Tl. 5M NaC 1 ^^ti'PBST'W{bU^X-/<-D-x6 
If!? 5 A (7 r;UT >T ttfiJ) iZii^lifZo ^di«[* S D S - P A G E (C J: 0 
5^«f Ls 1^4 7kd©#«J'^y^ K*^tJ®5^«-ll«)T«l85lC-FGF • A 

(3) C-FGF-CSloaiS! 

t-r. :f.U'^:/'f^KC-FGF-CSl (E9im©E?i]#^5ir^-©T 
i ySeE^iJ^^-T) ^:^iSS^^Si<i:UTlS6^$-ti:5/::4!)07'^7.^ 

Escherichia coliHB101/pCH102(FERM BP-28 
00) Jlt>ny;:®(*J;*)T^i/?*y-SDSj£ic«l:oTy5X^ 
KpCHl 0 2*««!U^o wCD^^x^ K*«IS!i:L. ":^5'i'-7-M4 
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(DJtdDNAirfr^BiRU/ro ^|«s>n/3DN A»r)t^N h e K Sail 

7 Obp©DNA»Tfr^y-'l'J:*)lHl>Rl^^o 

Escherichia coli JMlOQ/pYMH-CF-A (PERM 
BP-5 2 7 8) ^«a.nfcS(*.k*)Tyi'7l;U-SDS^ircfco 
X-f'jT.X KpYMH-CF • A*«i$!!L//ro COT^-JXi K€•ftM^b^ 

y->'Uitiac«toTKJt««*'©J««DNAWrfr*Isl'RUCo l^'s.n^DN 
A»r)t=&Eco52 I (^SagliSS!) . Nhe ixmtl^ti^. TiSu- 
7.f)\^^^9MM^'n^^^Z 2 ObpODN AWrfr^y^i'.fcOlsliRL//;:o 

±l5©y5X^ KpYMH-CF • A*Eco52 K Sa 1 1 T?8<k 
U/c{^JC779'a-7.y;l/«mi*»l^froT#8t$n^>*^4. 1 k bODN 
A»rfr*±E©*^9 7 0bp©DNAWf«-&af*tj3 2 Obp©DN ABrfrifi 

ocDD N A»rK-;{>< 1 ^^^-To^^ti/r t>0*il^•C"/5 X^KpCFSl 
O0i:^«ty=o fv7.l KpCFS10 0TJBK^ft$nf::*:» 
g J Ml 0 9^ Escherichia coli J Ml 0 9/? C F S 1 0 0 t<lhS 
Ufco :r5XiKpCFS100<iC-FGF* A©C*«Ba!ltr7 ^ "/o 
4^ ^ f- C S - 1 «Saft«f®«^W F G F © C^4!g,k 0 2 #g 

0Uv?>'*<T7->JCfI«i$nfc'f^y'<:?'^K. C-FGF-CS1*3 

jf^'J^yf- KC-FGF-CS l{iJaT{C^'r:^a<-i!£-:'X!eS!!L/io 
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-tUty^, ±IBO:*:^iB^ Escherichia coli JM109/pCFSl 

0 0^1 0 0/Ug/alO7>b'>'J >^^t'5Bl<DLB«lfi43^ 3 T'CT 
SnNi^mbtZo 0 0itfg/'ffllOT>h*v'«J loM© 

1 PTG^^t;LB^M5 0 OaUzmmb. 3 7tr-^C^» Uy^S^^S 
Lfco 'f#t>tlA:g(*«-0. 5M NaCK IbM PMSFxO. 05 
% y^xy hP-4 O^^tiU Onl®PBS ( >SeS«^S^ig7K) 

^'fiyio c:(D±«^*t>*>i;*i>0. 5M NaC l ^^t-PBSTspil^k 
Lfz^^^ >tyM.tzi)^lf, 0. 5M NaCl^^trP 

BST^!R3i©ii^J^i!5fe?^b/:J$. 0. 5M*>^ 2M©N a C 1 «S^E 
*^oPBS-eR«®$^©»tb*lTr>/:o »tfJ^a[*SDS-Ji?U7^ 

«rllJi>T««! C-FGF-CSl ^HSi! L> is*T©»f^{r ffiffl L^to 
c •? LTfi C - F G F - C S 1 © N*^«*^ 5 S@ * ^©7 

-cs ioji^i'M^±^o7 i ymm.mi)^^=fm^ti^^(Dt-'WLiyfZo 

(4) C277-CO 1 VCDMSJ 

'fvU'^:/^KC2 7 7-Co IV (EyiJ«©E^J«6l='t07 

yf-Ktr^-K-T'SDNA^^WI-'Sffl^jft^t:/^;^^ K> pTF752 
0 C o 1 V '^tV±am. Escherichia coli JM109/pTF75 
20ColV(FERM BP-52 7 7) ^ 1 0 0 g/Bl07 > fi^ 

'J >«-^t'5Bi©LB^iii!tt3x 3 7tt?6. smtsimmLfz^ zcammm 

1 0 0 ^£g/ffll<07 > f •> 'j L B^ift 5 0 OallC^S L. 3 
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TVX^mLtio 6 6 0niD(Ctelt^iS7tK*<0. 6 iZMLtzm^T I PT 

n/:ffi(**liM EDTA> 0. 059^ y-Ty^P-40^ 2oiM 
PMS F^^t;l OmlOP B SJCSjSU. e^ifti&S^rl Q^f^n-^XM 

uy^o - (omwm¥WL^^c>9ttii {^x%tz±m^ p b s -c^ssit 

€-^tr#^®S®^^'fl^o c©ii^^^PBS-c¥«^l:uyr^N>(' h^ y:?'- 
's/^'J y7!7 5Aj:AMt. PBS-C^^KSOS^^^gfe^U/^iSfe^ OM*^t»0. 
5M©N a C 1 «ffi^ie«-^oPB ST(RS®55-0^tb^ffo/::o ?&tilfK 
^•SDS-PAGE{Cj;05^«tt. 4 8kd©^x K^^ti^S^^^H 
J6T«a5!C2 7 7-Co I V^SJ$!!U l^iTOliflflCMffl Ufco 
(5) Col V®^1!! 

Escherichia coli H B 1 0 1 /P T F 7 5 2 0 C o 1 V (F E RM 
BP~5 2 7 7) ^^«Lx ^t>tiyrffi{*J:0T/l/*U-SDSft(wJ:-7 
xy^Xi KpTF7520Col V^SSSlbfco CO^^X^ K^rNc 
oU BamHI ( i t» irSfiiStt«l) TiK^tfifex T/f P~xy;l/««i* 

ft^fft^s «t,o. 5 8kb©DNA»TK•^•y^^J;•)l5llRl^^o c:n«-*^»*^ 

UtoNc o 1 iBamH IT7N^kL■C*>H^/I7'7Xi K^^:5'-pET8 
C (>''<v^x>tt«!) ijS^UT7Wy~*>a >*l7->/::o '#t>n/c*a» 

*«0f. cn^y^X^ KpETCo 1 Vii^^LAio 

±1^(0-^^7.1 KpETCo \MX'^mmk^nfz-mmBh2\. is 



cherichia coli B L - 2 1 /p E TC o I V^5 0 g/nlOT > f 

37*C-C^«Lyro 6 0 0niBO|R^S*<0. 4 tCStytl^.ii^T' I PTG^ 

«(**1bM EDTA. 0. 05% y-ry hP-4 0x 1 0)t£g/Bl 
ryof-r.^ (aprotinin) ^ 1 0 /tg/ml n^f'^yf-^ (leupeptin) 
. 2aM PMSF^^t;5Bil©PBS ( U :/K«»^SIfcig7K) CIg© 

c©±?||^PBST'^»<bL//;:'W ^y-'v/^'U P 
BS-Cl^iR||<Dii^*gfe?^U^ii^. 0. 5M©NaC l*^t^PBST'5R 
«ii^o»til«'?T-3/io igtfi«[^SDS-»HUT^';;i/T^ Ky^'UWftl^ 

(6) H2-5 4 7<Difi|S! 

'i? 'J KH 2 - 5 4 7 (E^OE??']*-^ 1 3 (l-eOT ^ y KE2?iJ 

Escherichia coli HB101/peH102 (PERM BP-2 
800) *«»U> flt»nyig(*J:*)7;u/;U-SDSjt{cioT"7'7;^ 

^ KpCHio2*«$!!L//:o z<D-f^7.i v^mmtu ^m^(omn 
mm 5 cigsEJFij^^-ry 7 1 2 s tEfmoE^iji-^ 1 6 

SE9lJ^^-r-/5'l'v-l 4 At^ffll^AiPCRRfCCDax Ttfv-TsY 

h'TimO. 8kbODNA»r^*y-'UJ:»?IsliRU^o ^l'=>nA:D N AWrK" 
*Nco K BamHI ( t JCSiSitttK) -Cfg^kUAi^s Nco U 
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ixri'Afi'yb/uus4 



BamH I T?^{l: L^:: p T V 1 1 8N (llSiittSS) tM^LXv^Y- 

KpRHliU/Co 
-fvTsl K'^^'^-P I NID-ompAi (The EHBO JournaU 
ll2437'-'2442Ms 1984^) ^BamHItHincn (^SiSlstS!!) tX' 
m\tL. y;i?yDX'<>^-^4i->-fii«^^t;j^0. 9kb®DNAWr 

KpRH 1 «fcjg^L/T-5'ry->3 ^^Irt^ 1 a cT'o^-^-^ 
U y^^^f^y^yf^ K*3- K-r -SDN AKfiife J: C^y'i?:/cir>i' 

KpRHl-T^Nh e 1 <i:S c a I (.tUz'^m^.'^m X 
fS<kLT?i^>n'5**l3. lkb©DNAIBr)t<i:. Spel (^SittiSS!) t 
Seal T'l^'(bLT^^tiS*^2. 5kb(DDNA»r«-«-*n^'ni888U 
C©2o^-7'ry-->3 ^^-frSCtiCiioT 1 a c^o^— '^/^ 

^H'J'^yf^ KH2-5 4 7lii6iT®:^^<wJ:0298SU/:o 1 OO/ig/m 
107>h'i/«j >^^trl 2 0iil®LB^«i^Anyi5 0 OnP^-y^/l/M 
#=ft75X3^4*fflSU, cn;r±i5®:/^xi KpRH2-T'C1B 
®fESl$ny^*8ieHB l O l. Escherichia coli HBlOl/pRH 
2 - T^Sa LT 3 7 1 T 1 U^To «fc 0 «4:»5^li{C cfc o TS 

^^^it^ 4 Oml©5S1^fflg«?fl[ (5 0bM h'JX-HCU InM ED 
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TA. 150bM NaCK ImM DTT^ IbM PMSF. pH7. 5) 
/c±rS^«filffl««^K (5 0oM h';x-HCKpH7. 5) T'^«^l: 
S»/«T-^7Art©^m§ii^^^^U/c^. 0~1M NaCl««4g 

=^x^>y-vtLxmmLfztz^. mi 0iig©H2-5 4 7*<?i^»n 

C 9 tTJi^n/=»»!H 2-547 0N5l^^lS*^ t> 5g^SS TO©7 ^ / 
S$nSH 2 - 5 4 7 ©7 ^ y KE^iJJ: 0 N5^«|©y 5^;i-->i<l^*$n 

mmmiz ^ Tans $ titznm 2-547 ©5^^* tiE^j^oE^ut 
(7) CH2-8 2 6©iaaa 

Ji? y KCH2-826 (E^J^OEyiJS-t 1 4 (C-?:© 7 W BEE 

i^fzo ±£o-/7 7. i Kp CH 1 0 2*«is!<i:L. mnmomn^m 8 
iz^sj£n^Ts-r-xv ^ -7- c L s tEfij^oE^m^ 1 9 iz^mmn^ 

w^tfv "7- C L A i t >fe P C RRJSOgfc. TiiU" X y 
8kb0DNAWrfr*ryuJ:OlHlJRl//Co JI^»n/::DN A»r«r*N c o I v 
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B g 1 n (!|ji3g1±«i) vmitLtz'm. Nc o I . B amH I -XtmitLfz 
pTVl 1 8Ni:S^UT5'f y-'>3 >*H-(r\ J Ml 0 9 {wa» 

i KpRCl^Spe liSca 1 'efg^kLT»t>n«*tl2. SkbODN 
A»rK-i. ±ie©y7X$ KpRH2-T^Nhe I i S c a ITr^^bU 
xmi^tl^mZ. 9kb®DNA»r>T-<!:^S^UT7'f y-->3>*?Tt\ 

tzo cod^U^T/f' K«-=3- K"r'5-:^-5Xi KpRCH2-T±©:i--:/ 
> 'J -x ^ u-AOigSie3^'J^Be9m©E9«J#^2 O tc^-To 

jH'J'^yf-KCH2-8 2 6{lliag0l2- (6) CsSIEO'f^ U '^T'^ K 
H 2 - 5 4 7 lcol>TfflC^ t>n/t t>Oiig«o:^air J: OPi«!U^o 

t;li5^^lfe»J)T«S!! G H 2 - 8 2 6 ^S«:'#/Co 
(8) H2S-5370I88!! 

jf^ y '^y^ KH2S-537 (Eym®E?»J#^ 3 0 iZ^OT ^ ^ StE 
LfZo ±tl(0:r3Xi KpCHl 0 2*ftS«»:U Efim©EfijS-^3 1 

ic^SE??ij*^-ry 5 -r ^- c s 1 s t . Efij^oE^ijs^s 2 {i«e 

«i>0. IkbODNAHriT-^y/UckOimRUy^o ?i'in/2DN AWr>T-^N c 

0 I X B amH I "CM-fkL/iSfe. Nc o I s B amH I -r^mitLtz-fv 7. 

1 K^^'^-pTV 1 1 8N<i:S^tT5'<y-->3 >^frl^. J 
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M10 9izmAbtZo ^^ny::JKSIi»(*J:*):/5X$ K^SSKU. ±12 
©DNAKr/T-^^ti-y^Xi K^'S^TC:n^r•5;^i KpRS 1 tLtZo 
•fyXi K'^^'^-p I NIII-ompAi^BamH I iH i n c I I 

tvmitu ';'j?:rDf->r >^-i*~:^'-«i«*^?tr*ijO. 9kb©D 

NA»riT-^IsliRL/Co cn^BamHIiHi n c Ilirr^^t L/r±i50 
T'^X^ KpRS 1 iS^L/T7-ry-i/a >^m\ 1 a c^D*-^ 

;i^-:J'-^c©llg{C#t;7'7X$ KpRS l-T^^/io 
-/^J^^ KpRSl-T^Nhe liSca lvmitbxmiotii1fy2, 
4 k b©DNA»rM-<i:x :/5X^KpRH2-T^SpeU ScaK 
PstI i^Mx&^m 'QmitLxmitli>m3. 3kb<DDNA»r^* 
^Miimmb. Z(02r>^v^¥-i^a>t'^iZtK^^X 1 ac:f 

^, ic C S - 1 n/:«liSCD;f. U ^-f^ 3 - K^5 * 

-•/>U-x>f y^yu-A^ Rt/O^^-fu'r-f >9-l:^.-ir-^Z(D 
mic^t-'y^;^^ KpRH2 S-T^^/To ±lfi©5J— "T^y r-f 

'fv>;/<7'^KH2S--5 7 3{illSS^2- (6) tcge«0;f. 'j K 
H2-54 7CoiNTfflC>t>n/:|)©tIi«CD:^iiCJ:*)!l«S!t;to 
h 7 y y'^/N' y y * -5 A©Stt}«0 9 ^^^«**| 6 "^f^ K*^ 
t;B^«-mi6T«$S!H 2 S - 5 7 3 SS^-Ji/^o 

(9) «Mltt«5Ho:^U- h'^oaS^t 
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(BSA. "7 v/^'fAttfi!) *#t;PBS 2oU:55SlU 

T$«?,{C3 O^P^. ^ia'C^>^a'^-hUfc^. 2 5iM 's'^CX (HE 
PES) i:^V?BS-V'/U-h'^^i^iytZo BSA^m^itbtzMm-f 

UTie«-r*o fc«i:^(i±iB®:/U~ h (Effi«[9. Ben') Hol^T4 
8 //g/«10H-2 7 l^^^[2lDl^ffll^T@S^k^^To/;:iS^^C{4> PS 
3 3piiol/cB* (10/£g/cB«) ©H-2 7 l*fflt^Tll:£<kUfcJ 

m-r^So ttz. »Bi^u^A'4k(onmm!^ (tf-i. hl-60) 

'r*IRirffli>;5CH-2 9 6*Hl£^kL/fc:^^-Hiv 4 8pbo1/cb2 (3 

^lAS^ 3 

(1) «ifi6tt«!iK©a^<B!i«'fflt^^afe^«A 
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mrmm'S:n^tzo tr, iiite<?ij2- o) ici2tt©:^rs{cfife^T3 2pin 

ol/caMl. 5 ^g/cni2) OC-FG F • A. 3 2piiol/cin2 ( 1 /zg/c 
n^) OC-2 7 4 iS 2piiiol/cii* (0. 5 jtzg/cn^) ©FGFiCS^ 
^J:U3 2pBol/cn2 (0. 5 ^g/cn*) ©EOF ('^^ h > • x y 

nici 0 0 Ocfu0PM5 n e o^>f Jl7.^tV2jil<or; ^ jVX±miii'^ 
iDX.T37t. 3 05^PayU'i'>4-i^-v'3>L/:S&> PBS^ffll^T 
^/L'- h^tttSflUdife^L/ifeo hlw2 0 0 OmoN I H/3T 

3iBB8a^^t?2al0DMEM^iffi«-SD;l. U rL/>0#^??$TC3 7*C. 

m^=.^bX-:^'^DMEM. ho-'I^^P^mmO. 7 5ng/Bl©G4 1 
8^^t?DMEM<i:<i:fcC3 7t-Cl OBffil^^L. tH^ U/i 3 d--U[ 
i:^K.t:o G4 1 8^#*n£C>^«iTllt»ny:3n--tJ[{C«*^5G4 1 
8i»tt3D--»6D«i|^^it£c?*»A»sp<i:U -tOigm^-Hl IC^fo 

IC{4FGF*aT{iC-FGF • A^Ctt:'<Tfil^jle?^a»A^&^^L*^^i^» 
C-2 7 4<!:FGFcDig^^^a3e{bL^yi/- h^fflt>^Ji 
^IZlt. ZO2^(07f.»)^-r^ K*<*WfS^Uy::C-FGF • A^ffl(.>fe 
i^^tmm<on^TGA 1 8iittt3D^-;!><J#.5,nyro 
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3 2pB0l/ci* (liUg/cB*) ©C-2 7 4x 3 2 pool /ca 2 (0. 
/cid2) cdFGF. j:C53 2piBol/cin2©C-2 7 4 i 3 2piaol/'cni^© 
FGF<!:©g^«5©-en^'n^fflt^TllJ6^2- (9) i:IS«l®:^feCck ^ 

T'U hoO'fyUXjSSi^®«im^l8'</::o ll'a>n/::ISII^-gl2lc^-ro El 

EI2<C:g^$*X-6ck9JwC-2 7 4 tF GF t(Om^^^m^itbtz-:r\y 
- h ^fflc >fcJft^lz(i F G F O^'^mmit [yfzhOlzit-<xm^i&Bi^^ 
A«i**^ L/To tfiiyho^>( yWXlS^«B<i*W C - 2 7 4 
^ll^<l:L//cyu- hX'JiG 4 1 8Wtt=Ia--li^#^»nn^:*^ofco Ja± 
©HKi^Si 0 s 1/ h n -< ;UXi^^aB<4*Wr « F G F CflBjaiK^fflffi 
4^*a'^^fc-li-5- <!:l-<toTFGF*aTffiffltyrli 

^Cit-^TKlr>ffi5fe«»J^*<'(i t>ns C <i:^ fcckC^CO ^ ^ijf^ y ^T^'f- K 
0^&.h^t>^k\z J: -5 IS^IC li'^^r U ^i? 'J ^ Kfil*<*We^-C 

(2) «l6tt«5K©jR^«!l*fflc^/i«e^«A 

%V&mZ- (1) I^SKOHIjl^fTo^o *IHHcfci>-C(iC-2 7 4<!:C 

ol/cB^ ( 6 u g/cB^) © C o 1 V . 3 3 0 pbo1/cb8 (10// g/CB») © 
C-2 7 4i:3 3 Opbo1/cb»©C o 1 V tOWL^^ (C-274i:Co 
1 V©*;m:iil 0 : 1 0) X 10 OpboI/cb* (3 /ug/cB*) 0C-2 
7 4 i: 3 3 0 pmol/cn*© C o 1 V <i: (DU^^ (3:10). 33 pool/c 
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111^ (1 tfg/ciB*) ®G-274(J:33 Opnol/cn^CDC o I VirOS^^ 
(1 : 1 0) . 3 3 Opnol/cin^ (1 6 //g/cn*) OC 2 7 7-Co 1 V, 
fci:Cf3 3 Opnol/cin^ (1 0 /ig/ca^) ©C -- 2 7 4 0^■n-€'n^ffl^^ 

TllJfeifl!2- (9) Jcie«®:^fti^<fcoT:/u-h'v©@Slt*m\ 

itLfzzfly- h±V(Omm^mtC 2 7 7-C o 1 V@S4t:ru- hoi 
/2eiTT*^*<. Co 1 Vi-eoi/lOa (^^»«i:U-r) ©C2 7 
4 0S^^<&@^^tL/ryu- h*ffll>A:Ji^JZ<lC 277-ColV<i: 
Wim<D!&mmi)m^tlXiiiO. FGFOii^|^<ilcC-2 7 455-^-©U 
hD«5>f;l/XSg^©i£ji?am*<lt*^ie>t)*lfco fiis. Co 1 v^^^^jcs^-r 
5C-2 7 4^>^©Sij^*<±#L/y::«^tr«C©S»«{itrL^fiTU ^ 
*OCo 1V\ C-2 7 4^^t-Zg^«5*@S<fcU/r^^{riiCo IV© 

a-c^fctolCJilTlCT-rHK^-fT'^^o IIJ6^2- (9) tcis«o 
:^Fa^tr 3 2pbo1/cib2 ( l ug/ca^) OC - 2 7 4 X 3 3 3pbo1/c 

(1 Oit£g/cB») OH- 2 7 Ix *>J:Cf3 2pBol/cB' (1 wg/cB*) 
®C-2 7 4<!:3 3 3pBol/ciB* (lOAfg/cn^) ©H-2 7 1<b©S^ 

n-t'tllll 0 0 OcfuOPMS n e ^ JV7.^^V2nl<0^ ^ JV7.±m 
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i^*iyji'y«/u52S4 



i.^x:/u-b^mm^l^ik^Ltz„ coy u- HC2 0 0 OiS©N I H/ 
3T3«ia^^t^2»10DMEM«il6^t)QX.T3 7t. 2Nrfa'f 

^DMEM. t>o-:i?^l^«ffiO. 7 5Bg/flil©G4 1 S^^ti-'DMEM 
<»:<i:t><c3 7'C'ClOBrai^»U. ttJ^U/:3a--|J[^»^/:o G4 1 

BI4C^$n'5cfc9JC\ C-2 7 4<5:H-2 7 KOM^^ C^^^itl : 
1 0) ^HS^tbyrT'u- h^ffl(.^y::li^J::JiH-2 7 1©^«:@^^I:U 
y:t>©lcifc-<T«5fe«&ip*<:^#<±#l>^o ^i::fe\ C"2 7 4©**B« 

(4) C277-CS l^fflc^A:ae^^^A 

«BI!a^^«&^Wr S^jMt LT C277- C S 1 ZtltUhv 

o«:?>r;w;^{Cig^-r'5«jg<!:LTI4^^'J U v^^ C (L y s ) n. ^f.'j -L 
-U >ll<t7K«®?«> 5^^*5:^-1 077. ft^^iElittM] . *JJ:CFH 
-2 7 1©2«*ffllV *fcffliac{i#iSI«iaTfe«TF-lffl!& (AT 
CC CRL-20 03) =^m^^tZo t-f. ^^^2- (9) JriS«o:^r 
ftJClSls OTlC^-r^fSTru- h'^0®S<l:*?Tr>^o 3 3piDol/cn 
Ml. 1 iug/cB*) ©C277-CS 1, 1 3 3pfflol/cB* (1 0 izg/cB*) 
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OtH') ij i^y^ 3 3piol/'cDi'CDC277-CS 1 <!: 1 3 Snml/ca^O^^*) 
')i^>t<Dm^ms 3 3 Spmol/cm- (1 0/zg/cffl'-) ®H-2 7 K 3 
3pniol/ci2©C277-CS 1 i 3 3 Spnol/cB^OH-a 7 1 (tOS^^J^ 
*><J:c;3 3piiol/ci|2 (2. lug/cn^) OCH-296o Zti^(or]y 
- h-en^'tlCl X 1 O'cfu/CDTKNEO-^-fyb;^^ 1x1 O^EOT 
F-iate*^t?RPMI 1 6 4 0^ilfc C5ng/nil GM~CFS (^h 
P "ry^itm). 5 OJ^fit/il '^^v/'J 5 0//g/tlXhlxyhv 

ti "i^^iDii-y^io ^ititzmmmmi&o 0^01/ 5 -5-0^ c h - 2 9 6 

*-:&(l±ie©^lll!^ */tt'9~:^li*l«K0. 7 5iDg/BlOG4 18^ 
^t;±£©^ifi(:55tftUT3 7t:-C8Bra««U. ai3It^3Di-a^ 
li:^/::o G4 1 80#i£T. #^l?STcai^L/:3D--Sj[J; 0 G 4 1 8 

tt«!lKiLT;J5y Ui?>*ffl(,NA:«^s (b) liH-2 7 1*fflt>fc«^ 
T*So ttIIIS'^^S^aJti[^W-r5C277-C S l^^i^U U 

H-2 7 ii#fflr^ciiCcto. aie^*AJ»*{iwn«a>©i/ hoc/'f 

( 5 ) i «; ;^ D # JL5^ >«|a»fl:;i5 »J f- K<OSa»! 
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-t'tom^^" y "^-/f- Ft bfzmmw^^ u g s t - e p o 

Si! L/Co EfiJiJOE9»J#^ 34»cGST"Epo07iy »Efi)^^-ro 

^i±»[) ^HM-tL. y^-f-T-EPFi, EPRi (mm&(omnm^. 

3 5x 3 6C'^n'e'n7'7^^-EPFl. EPRlO^SEyiJt-^l-) 
*ffll>/:PCR*lTo/So C0RfCtt©--«B*<i:oTcn*»Si:U :/ 
^^•r-EPF2. EPR2 (E9iJ*©E?«J#^ 3 7 . SSC-en-etf^^ 
5-f^-EPF2s EPR20tgSE?iJ*^-r) ^fflt^TMKP C R^Ito 
fzo COSi&ttJ:01S«DNA»ffr^lHlJRU. Cti^EcoRU Bam 

HI iti>\z^miknm Tmiti^fz^. 77yu-7.y;i/iigi^ir^iTo 

Tx»;xD;f.j:.^>^a- K-r -S^iS^^Cil^I 5 2 Obp(ODN Al»rfr«:@ 
JRL/To ?i'=»nyrWrW*EcoRI (SSja«h8!!) x BamHlTm^fcU 
tz^vxl K^^':^-pTVl 1 8N (^jii^1±5!!) tS^LT^^y- 
'^a^'^n-yft^. :^»«JM10 9ti«AU^, '#^»*i^?&Kfe»(*J: 

K^saSSlLTcn^y^:^^ KpEPOi^«L/^o i^:*::. C9LT?i«?> 

nyrr^x^ kpepo^ecoru sa i i i^mmnw -cmuL 

/To C0»rfr^EcoRK Sa 1 I xmitlft:'^^ ^ i K^^^-pG 
EX5X-3 (^T/W^^TttSI!) 4:fi^L"C5>f y--> g >*rfr>yia> 
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wu y//i&)i5 




^>(07i j^mwnA^ntzu^^> 'j -^y^- h\ g s t - e p o 

- K$*lTl>-5o :/7X* KpGSTEPO±0GST-EPO*3- K 
'J '^^T'^ KGST-Epo <i£iTfw^-riRf^lCi ^ X^M LfZc 1 0 

0 tt g/ai (z>7>fc?->>j>*^t^5Bi©LB 7 *iint L . n-e'n 

I3±ie07'^x^ KpGSTEPOT'J&Miegl$tL/r:»cliiSJMl 0 9. 
Escherichia coli JM109/pGSTEP 0^813 LT 3 7 *CT' 1 1% 

;^ ^3 7 :: n<c±E©«««[ 5 ai-ro^g^s ux 3 7 xv^m 

btzo ^«§ai&i*)3. 5i^P5Sfc{c||«KlaM<i:^j:-5J:-5{Cl PTG* 

tta:t>a(*^@)RL. cn^lmM PMSFfcJ:OflBM EDTA^tt/ 
1 OObIOPBSICBSU, a#2ft«iS^lToTS«:*1i5«'L/=o ?i«=>n 
/cK^jfl^JClaM PMSF. ImM E DT Afc«i:Cf 2 ^©Triton X-1 
O O^^trl 0 0«l©PBS*ftix.. *±ir3 0^ffl»«Lyr«{ra^^^^ 

'J'ttTttSU) T'^aUy^Sfc. PBST'^«{tL/:^;U^^;i->--tr7ro 
-X4B7!77A (7r;l/^>7tta!> 3inl) {CT^^ L/io ij'yi.^? 
BSTi!fe^S&. lOnM ^^U^ f-:t 5 0 mM h'JX-HCl , p 
H8. O^ffll^TSili^ffoy^io ^tiJ«*SDS-;fxUT^ U;UT i 

T C P B S LXatfr L^o a«f Si©5J*4* PBS T^fig-ft Lfc U 
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W097n8318 



PCT/JP9fiA»2S4 



V-XQ^-7A (7r;l/^>7ttS3x 6nl) ICTy^-TLx iJvl^^PB 
ST^^Sfc. 0-0. 6M NaC l»BE4gE^^oPBS^rJ:»)S?a^^• 
^7-^/Co ±lEmmizi^Ji^^^^>^^t:5 0»M hy;^-HCK pH8. 
0*fflC^TS^^i^^Tofco 5^^«**J4. 4^®'f:'J/^7'^ K^#ti®5}^ 

T*ij5 0/:fU-C»«SU. $ t>IC'>;l/h77'j-C3GVSTRL (iU 

tl^G S T - E p o :i5 U Vmm t LTei»©ll«irftffl Ufce C © 
G S T - E p o ^ * » CI i ^ > / ^' ^ © 5 0 96 © G S T - E p o ^ * 

(6) xu xD;f.xf->n?:/^-i§^aiia'^©ae^3>A 

^©ae^^A'^OS***. xUXD;i5i^>©U-b;^^-*^mf ST 

fcJiCfiU XD;f^xf->©l/-lr":/^-^^SU/j:i^HL-6 0 (A 
TCC CCL-240) ©2a©ai)ia^fflt.^TIS'</Co ncfcx x'JXD 
> <i: UTrt±ie©x ij X o .-f^xf- y '^■/^ K ( G S T - 

Epo) t/:. iyhi3^^j^y^\^it^t^^'^tbx^>^) yv'v^'t 
n-e-ncifflu/io *-r. ii«gwi2- (9) ciett©:5r^«c?j£oT3 4pmoi 

/CB* (1. 5 )t£g/cin«) 1B^©GST-E p Ox 1 3 Spnol/cm' ( 1 0 
Ug/cn^) ©jf-'J U J: 0^3 4pinol/cni^©G ST-Epo<i:13 3p 
Bol/ciB^©;}?.'; »; •:;><i:©S^!B!I©'€-n'?:'n^ffl<'^T:/L/- h-^©®S<t 
^nr>fZo cn^©ru- h-en-t'tuci X l 0*cfu/©TKNEO«?'f 
/l/X, is^XIl X 1 0*®©«BSa^tt-'ltilfe«rSD^T3 7°C-C2 4^Pa'f 
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wu y//ia»i8 



>^^<'">a>LfZo ti^mMtLXits TF-l{w0^^r«RPM I 
1 6 4 0^16 (5ng/iil GM-CFS. 50*&/ol '^-•/U^s 50 
/xg/BlxhU:/h-7'f ^^^jSJnLA:^)©) , HL-6 0»ciiRPM I 
(-'yT^^ttS!!. 10% FCS. SO^fe/ml '^-i/'J oQu 

t>-a-/:o hi 9?l^n/:aiBaBSI«09"&© 1/5 -:^o^CH~ 

^ifi^-:^ Ii±s50«%. * A: 1 9 -:?5r«*l»K 0 . 7 5 Bg/nl© G 4 1 
St^»;tA:o G4 18©#5ET> ^#STlCfcb^b/r3 d--»J: *3 G 4 

A^ft^^-en-e'ti^-To si6 (a) {c^u/iTF-iaia©^^. .f.'j>j 

Tl>-5*^ GST-Epo i}<^nt ii^^iZliZtiJiO hm^'iAB=pmK 
t^mi><'^h>tlfZo — :5r. 06 (b) lc^L/:HL-6 OUBia-Ctt. GST 
- E p o <Dft#IC<fc ^ig€K^a|ASjispO±#«m ^n>S*>o ifeo l£l±<om 

$^,11, b ho^>f;U;^|g^^fi[^W-r51«5g^H2-5 4 7»C;&N^T 

TF-iaj8a'^©ite:?#Aii«*fTo/:o mmm2- o) tcieti©^ 

SJC'l«oT3 3 3piD0l/cffl« (2 0 /ig/cni*) ©H2 - 5 4 7. 3 4pmol 
/cb' (1. 5^g/cB«) ffl^OGST-Epo. *>J:CF3 4pbo1/cb'cd 
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PCT/JP9Cm3254 



GST-Epo<i:3 3 3pool/ca* (2 0/ig/cB») ©H2-5 4 7<i:0 

-XlCI4&?ai. 1 4 //BO#UXf-l/>k*-X (sf^U t'-X ;i?yx 

2. 5%.«Stt20/zlCJ:.^y--;W80;xU fcJ;CfSS'f> U ^rf^ KO 
PBSStt 2Bl*tD>tr4'CT-«»BLf:Sfev B S Afc J:CFP B S * 
]!inx.T 4 BlO 1 96 B S A/ P B SSfflffit L^o C OSStt J: 0 ^S'D^WI 
Cj:oTlHliRL^t*-X*IIS5»l©19«BS A/P B SII!R»L. 
Tl^P^»SLTjf«U^:/5^ K@S^kt*-X©!BS«i^?lf:o 'f^U'^:/f^ 
KjS«<tLr{410 0;:/g/iil C-2 7 4. 1 0 0 /zg/al H- 2 7 1 . 
10 0 ui/nl CH-2 7 1. 1 0 0 tfg/Bl CH-2 9 6> ^Xlfl 0 
0 iig/vii H-2 7 1 (i: 1 0 jwg/ol C - 2 7 4 ©S^I^S^fflC^ ttzn 
)S<t:LT2«BSA?g«[«-fiefflLT®S<l:^?To/:t'-Xt)(^«ilCSa«IL 
/::o 

Ili8l!$n/::J5>J'^:?"^ K@^^bt'-XfD9-& 1/1 0«^±i2©!BS?« 
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J:f)lHliRL. 'tn'€''tl*2 0 0 0ffl©TF-lffliax lOOOcfuOTK 

39i Bacto Agar (x>f TDitS!) ^#trR PM I [1 0?^FCS. 
Sng/nl GM-CFS ('^ h o -f yi^tt^) . 5 O^ffi/ml ^--/'J 

>x 5 0 /fg/aix hu:/ h-e>r '>>*^t?^®] cn€-^*!> 

0. 5% Bacto Agar^^tr±K©RPM I^itt"ef^»L/:3 5iDB -ru- 
h±^C^t^/io :eife{iO. 75ing/Bl G 4 1 8 ^^t^t*®. ^^nc 

-r >+^^-i/3 04 1 8®#^Tx ^^??«ET{rtlj^U^3D 

--^ItStL. 04 1 8ilit143o--©tb^* (atfe^^«A»ft$) *3HiJ 
L/::o 

^imB'f-mAtSfj^^in^'timiro H-271i:C-274 ©S^«J* 
@S<bU^t'--X*fi!fflLf:Ji^{c«, H-2 7 lO^^-BS-ffc^n/rt* 

SCH-271^CH-296 i)<^Mtimmit $ n/: f - X^ffl C>yi« 

(1) POP. C-FGF • A^ffll^feite^SIA 

FOP (^^'h>.-r>f y4^>7>ttS!j) ^ *)J:C/E9iJ^OE9ijS-t4 
T^^tlS^-f.'j^T/f- K (C-FGP-A) ho':>>r-/l/XS55fe{Ci*-r 

mmm2- O) <ciettc[):^j£{iJ:*)132prao (2. 
2 5iUg/cm«) OF OF, ^'J:Cfl3 3pmo (6. 3 a« g 

/cm2) OC-FGF • AO-en-^n^fflt^TS^ib^ff -o/::^ 
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PCr/JP9M32S4 



^J:V^E S A^mi^itLtzn^-ri^- h<0^tl^'tLKlO 0 OcfuOPM 
5 n eo^^^\^7.^tts2nl<0<7^J\^^±mf6i^ijaA.X3 7V. 3 O^m 

bfzo COT'U- hJC2 0 0 0®©N I H/3T3iHelia^tfc'2nil©DM 
EM^i|&*tHl^T3 7t:. 2 4l^P5^>^i'<~ >3>L. -tOSfeO. 7 
5og/Bl0G4 1 8*^t:«tR^ltect'T'l 0BP^ii5i$-ti-. ^iHzmi^X 

^cil^^k$4^/:t»ft6tttIM^ J»llliliaJiltyrG 4 1 8»tt3n- 

3n--*<tb3iL^j:3&^-:>A:©lc5:tL. FGF. *;J:tfC-FGF • 
m^kU/:•/^'-h^fflC^/::ii^C{iG4 1 8i»1*3 D--©ttI^*<«l®$ 
n/to C©iem«tOFGFs C-FGF • A*<Uho'^'<;l/Xg^gBffl:^ 

*<<tiD$n/::C-FGF • Artae?«Alw*>H-TFGF J: Oftn/^SftS 

(2) yu- h's©l^jb<Cfig»U/iC-FGF • AmmtHBi^m^A 

S/rOaig©C-FGF • AT@^^b^?To^yu- hTOite^^A 

5a*oltt^^iTr./:o -rni:t)^ll«fe«^2- (9) iciett®:^j*twfi&t\ 0. 
5 2 IpBol/cB^ (0. 0 2 4 7 Xfg/CB*) ~5. 2 Ipnol/cmMO. 2 
4 7 /zg/co^) 0C-FGF • A^m^^xm^it^'urfti-fly- h> 
CfBS ASS-ft:/!^- h (i^Hyu-h) ^llffl4- (1) il^ 
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mmO. 7 5Bg/nl©G4 1 8^^*;DMEMi:t t>C3 7*CT1 OBFbI 

A©««fe??fitii:aie:f#AS*$©±#3&<E^>ny::o 
(3) HL-6 0«Hlia-v.®itiK?^A 

Si»«BJ!a"r*»SHL-6 OaBia (ATCC CCL-240) ^©Uh 

1"ilf^lCj;oTi3'<y;:o f>St>^. 1 0 Opmol/ca'OC-FGF - A (4 
. S/^g/cB*) , fcJ:tFC-FGF-CS 1 (5. 1 ^ug/cnO ^fflt^T 
^Jfe^J2- (9) J:ie«o:^^T@S^k*fToyr7'u- *>J:c;bsa 

*@SlkLy:J*iSyU'- hO-etl-^-'tlC 1 X l O'cfu/^TKNEO-^-i' 
^I'X, 2 00 0®<DHL-6 0a«&*tt;2nl©RPMl^lll! (109^ 

F cs. 5 o#fl:/Bi©'^~>"; >*> ic^o o ^tzg/Bi©;^ h i/y hv-r 

nt»^^t>Hi-y::o fit»n/;:He]!a!BjH«©9^©l/2"^o^CH-2 96 



wo 97/18318 



PCT/JP9M0254 



75iDg/BlO!>G4 1 8^^tr±g£®RPMI^itt(CSf«SL. 37tT'l 2 
BPbI^HL. \hmLtz:2as:.^WL^^X.fZo S'i*^ 'J ^^^^ K^filffl UT'# 
i^titiGA 1 8ii»tt3D--»*iai llC^-To £3*. Stl4«-^U- h»C 

Sll li:^$n'5«i:9C. BSAS^^kru- Mrltl?LTC-FG.F • 
A*iJ:c;C-FGF-CS l^aS^tL/::^^- hTJiG4 1 Sitii^n 

(4) '7^x^mmm^<oiAB:^mA 
^Bmm^o^^yVo^^ji^xmpkizntiFGF. c-fgf • a*>j: 
t;c-FGF-cs lojam^iB'^sy^ijf). iiiTc^'rii«*iTo/;:o 

6'-8iiil©'7'>X (C3H/He J) ICI 5 0 ng/Kg© 5 - 7 o 

(5-FU. TAbXDttS!!) ^KErttft^Lx 2 aSfelC::^ 

-T^X^fS^mmit/i^T.^- (Luskey) molsm (Blood^ »80#. ^396 
--mMx 1992^) JCfifel^s u ho-f i';i'^5S*SiIi:^flliy»^JTr>/:o 
ttlt>^. 20% FCS. 10 0#a/Bil ffiiftxt h-O^'-D'f^^ 
-6 (rhi L-6x 7A-^x>ttS!l) x 1 OOng/nl M^x.T'^ Xl^m 
ISHi^ (raSCF. TAv^i^ttS!) . 5 0#iaL/iDlO'>^-> U >'*J ckU^ 

tflCl X 1 0''cells/ol©ailiae«-C±!£©^'>>^'tfia8lia*^)!)DLx 5 
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ll*tel?!I2- (9) tcie«©:^ftlc6£oT2 3 6MiDol/ci»* (4;ig/cB') 
OFGF. 1 6 9pnol/cin2 (ig/cn-) OC-FGF • A. ^>SC^{i 
15 9 /imol/cB* (8 Mg/cnO ©C-FGF-CSl ^S-fflt^TS^-fb^ 

-hbfZo 2l^fa»CM©»>^^l/X*^tr|iI«OiSilii (2ml) '^mtziz 

«HllSll[^IMS[U/Co $8aUA:aiiaaHPP--CFC (High Proliferative 
Potential-Colony Forming Cells^ HiliJiSgs D~-JgJ|£aiia) 7-y-lr 

HPF-CFCT y-tr-r iiy-? -y KU- (Bradley) ^(Dlsm (Aust. ;. 
Exp. Biol. Med. Sci. . ^44^11. ^287-293H. 1966^) CSfeoTfTo 

fzo ^mziti%/o. 6 6%mm^mj^^m^mmb.i^mmi. sog 

/iDl©G4 1 S^^ti^Ox *)J:Df^t^il^fcOO2ii0^rfflt^^o 1 'i' 
i;U*;t»)lci X 1 0*ji©iSSi«Bia^j^jDL. 1096 CO 2*. SIX 
T'l 3BPb1-i' h Lfco 'T > + a'<-->3 >ll7Sfe. lUSLfc^ 

a--^gijtSaiftTtl«Lx HPP-CFC**tDi5S?jK3DJi~ (S 
0. 5aiil6i±) *tt»UTG4 1 8iWti3D--c!)lUm2pi («fe^^AJ» 
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PCTAfryA/VXEM 



nxt^So t/:^ ai£K^»A«JJ^IiFGF. C-FGF • A. C-FGF 

(5) yu-h©@sfkic^fflu/::C2 7 7-co 1 vaisiae^^ 

(0. l/ig/cffl') -4 1 6pnol/ciD2 (20ittg/cn2) ©C2 7 7-C 
o 1 vtrmi-. liaE^i2- (9) »rie«®:^»i::<kt>r"/i/- h^oajg 
if^ff-yfzo Ctie*©:/!/- hO-tn-e'^xiw 10 0 OcfuOPMS n e o 
>r yl/X^^t^ 2 nlO"^ ^' Ji'y^±mm^tlQ^X 3 Its 3 0 ^fS:/ u ^ > 

hC2 0 0 0®©N I H/3T3aB«a^^t;2Bl©DMEM^ifi 

fi^n/:ffll!g!g«j«^-5^Lx -:^(riiDMEM. ^ 9~:^{:(i*l«.S0. 
7 5ag/Bl®G4 1 8^^t:DMEM**D;iT3 7 t:T 1 0 BPal^a 
mmLtz^u^-n^Wi^fZo G4 1 8*^tn£t>^«l-Cli«^.n^3aji 
-a{li*"r-5G4 1 8ii*tt3D--t5[®Sil^^«iE^3IAia^<b L. -eo 
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S13lC^$n5J:9lcC2 7 7-Co 1 V*@S<bL/iyu~ h^ffl 
(6) 'f^U 'J i^>*fflt^A:ilfe^#A 

jfv'J U [ (L y s) n ] i U h d -t? t©|§^«'iaTCT^-rai 

'2)nni:*>oyioii5t4Ls >; 'jy^m^itbtzzru- hvitc a ism 

( 1 ) U /^-/^ K©S^(*«:fflt-/:aifc^3»A 

h±{C®^Unil>ttSTfi|fflU. HlfeUAio IIJg0!l2- (9) IZtmo:^ 
^^T*I9*^l;a6BSA*@^^bL/T*^^^fc>^^- hjil 0 0 OpfuCDPM 
5 n e o'^'fyux^ 2 0 0 OliON I H/3 T SSBHSv *J JiO^i^aiKO. 
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6 3niDol/iBl<DS;f:'J'^-/f- K (H-27U CH-27 1. H2~54 
7^ CH2-826) *^tr2BlODMEM«Jft^fti>lT3 7*0^ 241^ 

K^^j[|^L/j:o^^>©^wOt^T^>l^l:^®S^fF■C^AII»^:^f ofco If'^tl 
A:»llia!gffla[^2^5}UT-:^^DMEM. flfe:^*l^aiKO. 7 5oig/Bl 
©G4 1 8^^t;DMEM<i:<i:felc3 7t-Cl 0BPb1^SL> {U^L/:^ 
p--tl[^tfex./:o G4 1 8*^*^At^^tt!T'fi's»n/:=ia--ti[C«-r 
«G4 1 8Wtt3o--»©S!j^«'iie^#AJ»s^<i:L. ^O^m^Bl 

•To 

SI 1 5 ^n-S J: 9 H 2 - 5 4 7 ^lETT©ae?^«A»^J4C 
H-2 7 l??:eETIwJt^TWU<i^<^ t/=CH2-8 2 6"Ct>CH-2 

7 1 <i:l5|^^>-5c^^4'€:n^±®ae?•«ASft^*<^i^nfco 

$'^>lcS^a^.£«^lt*?To/ro ^^«J'<:^^K.!:LTCH-271x CH- 
2 9 6^ H2-5 4 7^fi!fflL. -en-eti:/!/- 0. 12 6nool 
(t^aSO. 0 6 Snmol/ml) ^ 1. 2 6 iwol (t^SUK 0 . 6 3nmol/Bl) 

®23l<9 0ST'fflt^/:ffe{i±i2<tlnl)|iJr»f^L/::o 01 %\zny>mz,^% 

m\ 6ir^$.ti'5J:9{CH2-5 4 7 (4. fflt^/c2ii») 
O^^'J^-Zf- K«0<i:^'i"CtCH-2 7 1. CH-2 9 6 »:lt^TW« 

(2) H2 S-5 7 3^fflt^^c^':?;^-t«i«ai!a'^©itfc^3>A 
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#fl«ffllte'N(D U h n >f H 2 S - 5 7 3 

fTofco ncfcx U ho'>^';wxiS5fel^©yi/- h{CJd:H2 S-5 7 3 [1 

6 0piBol/cB« (10/ig/cni2) ] ^@^^tU:tfeO©ffe. CH-2 9 6 
CI 32piaol/cB» (8. 3/ig/cn2) ] ^m%itbfz^<0^ isJ;iUMm. 

tLXBSA^mnitbfz^Q^m^fZo HPP-CFC77*'r<rj:*) 

«G 4 1 8iBt^OS2BS3 D--0tl}^(imt.n/iC^o CH- 2 9 6®^ 
it:>'iy- hX'ltt^S 0%om&=FmA^^iJ<m^iiXl^6i>\ H2 S-5 

7 3@Sfk"/l/- h*ffll>^ii^iC{icnckO ^i85C^S«F^TG4 1 8Wtt 

(1) ^@^®«lftEtt^M^ffli^^iia?»A 

t>*>. IISfeM2- (9) {C!Stt®:^j*lCj:0*t.*^l;4i>BSA?'@^^kL 
T*^t^/ry^- hci 0 0cfuOPM5 n e o't^'Cyux^ 2 0 0 0®CDN 
I H/3T3fflllg. fcJ:af|iaiKl 0. 4 Ox 25 0//g/Bl i^tli'ti 
0. 15 8> 0. 6 3 2. 3. 9 5 Onmol/iiHrffl^) <DCH- 2 9 6^ 
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2 4Nfia-f V+a'^-hU/;^. ««!^tl««0. 7 5ng/nil©G4 18 

H-2 9 6*j^^lDUnc^.^t>0^ *>J:af3 2pBol/cB2 (2iug/cB2) > 1 
2 7piol/cii» (8/ig/ci«) ©CH-2 9 6*ase^kL:fe:/U- h^ffl 

/;:o C9UT'fit>nfcG4 18i»it3o--©Sl[*»;t, gm^^lCt 



^1 





CH-296 


G418'3D-~« 


BSA 




3 


BSA 


10;ug/Bl 


41 


BSA 


40iUg/ol 


66 


BSA 




92 


CH-296(32pibo1/cb2) 




55 


CH-296(127paol/cm2) 




47 



h »=±!eo^«K© C H - 2 9 6««*^ttJ LT Utf fe» < »{E LAigiir ^ 
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J&^'a^x B S AS^fkru- hlC{iCH-2 9 6;(><l$^L/it^C<i:*<t)*>'5, 

(2) ^mmotskm^mn'^mi^fzmB^mA 

*>-^N ^Jfe«l2- (9) icie«o::^ffijcj:0*>^*^l;*BSA*llS<kL 
T:fol^/cy^- mi 0 0 0cfu©PM5 n e o^-f/Vx^ 2 0 0 0®O 
NIH/3T3ai«a> *JJ:Of|*«Kl. 6 Tnnol/nilOC-FGF • A. 
ColV. C277-Col V*'en€n#t:2ial©DMEM^ife*JtaX. 
TSTts 2 4mS'<>^^^-'ya>Lfzm. *ftaaHiaiiT* >x- 
fcall!a!liffl«^-^UT-:^^^DMEM. ^9~:;^***««0. 7 Sag/ 
B10G4 1 8*^eDMEM<!:it)ir3 7*C"r-l 0 BlBJ^ftL. thmLtz 
nn--»^»;t/c„ G4 1 8 ^^^nit^iSittT^^**!^ 3 n^-SfelcJ* 
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PCT/JPMAI32S4 



(3) 4m^oisk^ikmn'^^^'f^^^^9&^(omBi=pm\ 

C<i:0 3 3 3piDol/cni2 (lO/zg/ca-) (OH- 2 7 l^m^itVtz:fU 
- iS^l/BSA^m^itbiz-fl/- hO-en-t'tlJ:! X 1 O*cfu/0 
TKNEO-^-r/UX^ 1 X 1 0*fli®TF- lttl)!a^^t?2Bl©RPMI 
1 64 O^iti! C5ng/ml GM-CFS. 5 0^fi[/nil '>;j1'>U>. 5 0 

L/c^b- h(C{iJ^Sffi5 Ox/g/ffll (1. 6 7nBol/iBl) 0H-2 7 1 

i9tlfzmV^fSimm(0 9 1 / 5 C H - 2 9 6 ^S^^b UfcT' U - 
h 2ttlC^LT 2 4l^ra'l' ^^a'^- h bfzm. :©ift*-:^li±ieo«ift. 
*^t>9-:3?U>l«S0. 7 5ng/Bl©G4 1 8^^tr±ieo^lttJ-iSS» 
UT3 7tT8Hia««U ajSL/:3D--»«-ia^^yro G4 18©» 
^ET^ l^l?ffiTlcai^t^3P--l3tck*9G4 1 SiB^*^ a--©a3^^ 

Ell 9{C^$nSJ:9<C. ^^@^cDH-2 7 l*fi!ffib/::^Mc(iH- 
TF~iaB«a'v®«ei=-#Ai:H-2 7 l^fil6ffl-r5BRtw(i> 0^@S©4* 

(4) ^^U'^r^ KlCJi-SU hn-ll^-f yUXjR»riEigoa«OI»B3 
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^BSASS^tyu- bCl OOOfflON I H/3 T 3aBl!a*ttr2nl© 
DMEM^iinx.x 3 7*C-e2 4i^ra^W$-tt/Co C ©-/U- h J: D^ii* 
BS^^s •^tl't'nainl©!. 6 7niBol/BlCDH-2 7 1^ CH-2 7 1s C 

-FGF * A^^z/nmtbxPBS'^mpixsiv. 2. si^H-ry^i 

'^-hU/:^. 2 5bM'\'>;x (HE PES) *#tvN > ^ xsg'^JgJg^g 
(HBS Gibe ottK) TT^l/- h*i5fe?|^Uyto JJclCl 0 OOcf 
UOPM5 n e o ^ ^ JlX^^V2al<D':? JU7.±mi^^Zf\y- hCJox. 

coyu- hJC2iDl®DMEM*jD;tT3 7^^ 2 4l^Fa>r ^^a'^- h 

LA:^^t^r#^tllalla^7=;f^>T-•/3 >lc«fco■c^ ttzfu- hJcitsL 
^ttiiaii h y rv/vtososbjcy ^-^*^«^,i^|*<•rc iCckoT-en-en 

ho—yj^l^m&O. 7 5iDg/flil©G4 1 8*^t^DMEM<i:<t^C3 7 
'CT10BP5««L> tiimbfzzia^-^iWLK.tZo G 4 1 8 
^iteTll^»n^3DJi-»c*^1-5G4 1 8i»ftno--U[OSiJ^^iie 
^3>ASfrJp<i:U. -e©i^«*SI2 0{Cg^^o ttilllllffiffl Lfc«|||tt 
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$'a>{:. ^SDl-S;i5U'^yf- K^x 0. 2 9niol/ol0C-FGF • Ax 
is^tJfO. 7 9niBol/Blc!>CH-2 9 6CEMU. ±SeiSl«®ll«^?To 

iafcT^ASft^^^-To S2 llc*$tL5J:9CC-FGF • A. fciO^ 
C H - 2 9 6 ^mUa btzm^iz liilfeT#A«ft^©±#*<m b*lT*> ») x 
C-FGF • ACol^T±K©Stt*<ltS$n5<i:^:felC, CH-2 9 6 

SI. 1 4 /in©#'>l;^f-U>t'-X (;J-t'J b'~X :f^yxf-U> 

m20uUZJ^^J-JU8 0uU fc«fcc;4 0/zg/ml®CH-2 9 6^«E 
2Bl^jD;iX4t;T'-«l!^llU/:Sfc> B S Afc JiO^P B S*ttI^T4ielO 
1%BSA/PBS mm'M tbfzo - ® SSlJSeJ: *) ^L-^miZ ek -5 TSiR 
Ufc t'-X^HSf 5 nlcD 1 % B S A / P B S {;:.«« L> EiaT 1 i^BB^a 

LTCH-296 ^mit t'-xo'Simm^mtzo fi^nm t c h - 2 

±ieot*-X!Sffltt©9^1/l 0« (0. Snl) *il3x ::n«fc»)« 
'C^^Sflwdi-^Tb'-X^liliRU/cSfe. cnicl 0 0 0cfuOPM5 n e o 

t'-X^ 1 %B S A/P B ST2lHli)fe?l'Mt. 2nil©DMEMi:»fflft 1 
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MEM^jD;t. COz^ >^^^-^-^s 3 7XX'2 Ama^ ^'^Ji^ 
-hU/Co -eoSfcs ^m^K^mmO. 7 5ing/iil<DG4 l S-^^t^DME 



$2 









0 


CH-296@S^b 


264 



Z.tnz%%m- (1) (:£«©:^S-e!S»Ly:CH-2 9 6@«^bb'- 
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X® 9 ^ 1 / 1 0 W'^^uay^fzi>(oo^ti^ti\z 1 X 1 0 *m<ofmmm 

Lfc-tKamai l x l O^cfuOPMS n e o '^p ^ JlXt^^ts±ll<O^M 

mBmizmmo^>(jix^^vmmo^ii& (2ai) ^mtz{z:ru-hizm 

mmmnmvim ccdb. w^ii^i^tf£^\ ^zfzi^n) =i^mLx^ti 

vfz. umbfzmmitnmmA'- (4) iz^n^oysmizm-upp-c? 
CTy-t^izmbtzo 

(1) H-27 1. tJj:C/CH-2 7 l^ffll^/citfsi^^A 
H-2 7 1©U ha';?^';UXS5felC>t*-r Sf^W^^ H-2 7 1. feJ^O^ 
W ha»;;>i';l/XSifeOiEji^*"rw<!:A<ftlt>tlTC>-5CH--2 7 1 

h ^jaE6*iirsfej% L. -e c ic^#-r 5 ^ ^ ;ux©a^N i h/ 3 t 3 

27 1 [6 7piB0l/'cm2 (2 fig/cn^) - 3 3 Spool /cm ^ (lO/xg/ciu^) 
} . *>J:CfCH-2 7 1 [6 7pido1/cb' {4 ug/cn^) -SSSpmol/c 
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rvi/jrywiKMM 



1 0 0 0cfu©PM5 n e o "^-f -'WX*^t^2BlO't^-< vl'X±?ijS*«D;t 
T37°C. aO^PaiyU'T^ + a^-v'a^L/^Ufe. PBS^fflt^TT^L/ 
- h^aSfi^lCiJfe^Uyro Z.(b'r\y- h(C2 0 0 OiiON I H/3T3«B 
lia^#t/2BlODMEM«Jl6^»D;tT3 7X:x 2 41^^^^ 3 
-eo^O. 7 5og/iDl®G4 1 8^#t;S^^«!43Tl OBF^lg® 
^-tiTs ^*lCtt^^r3o-~^«ifeb. fUltby::, 'e®IIS*ia2 3C^ 
•To SI2 3«atltt4^!lM<!:itfe^«A«<|J^Ol3tI^^^"rST«»*}^ {ildlit 

S2 3lw^$ni«l:9lC. CH-2 7 1 ^ffll^A:lS^»Ctt@^4klilf^{l 
ffil^^;f.'J'^>^^ KziSir*>*>^t>f i5{?iRlSS©G4 1 8iiittt=>a-- 
*<ai^UA:« CtHwS^Ux H-2 7 IT'JiBS^kOIKO^^'J'^yf- KM 
^±»f5C<!:{Cj:0»Ktt??W»caiS3o^-*li*<lttDbT*5*)> 333 
piDol/ciB2T@^^t^lToyrtOT'{iCH-2 7 l<i:i^SS®G4 1 81* 
tt3inz:-3&<||i5,n/ro C6Dw<i:li+5^SOH-2 7 l^ffl^^Ty^- h 
©H^^k^fT 9C<!:{c<i:0. CH-271 t%%±Mm<^ ^ ^ i\^7.mL% 

(2) C-FGF • A*ffil>yrilfi?-a»A 

C-FGF • A;f:»j^"/5^ K® U h d 'jT'f ;l/X^Sfei:3^-r^f^»^N I 
Hr3T3aiia3n--BB£7y-l?'f{rJ:oTI8'</ro "T'S*)-^. Hlfe^ 
2- (9) {Cie«©:^ftC<i:0 1 2 7pnol/cffl* (G/fg/cB^) ©C-F 
GF • ATHS^k^lToy;:-/!/- 1 2 7pfflol/ciB2 ( 7. S/zg/cm^) 
OCH-2 7 lTasE^k*?To/::/U- h> 1 2 7piol/ciH8 itfg/ca^) 
©CH-2 9 6T*B^-{k^-ffofcyu- *JJ:0*B S A^aS-fkU/iii^ 

.usT'u- h^fiifflL^ftfe«iias0ij8- (1) t^<n\:,i5'-&xw%\^tL^ 

'€:©lgm^ia2 4Jr^-ro 02 4<iaft6i4«3:S<i:ae?-3IAS»jp©li9^^ 
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0 2 4 Jw^ $ tl-S <k -9 IC. *t!S<i: bxmm LtzBSA =^m^it \^fzT\y 

- hTld::3D--*<til^U>S*^o/Co —^3^ C-FGF • A^M^itLtz 
-fly- h^mi'^fzm^CiiG 4 1 BM^^°^-(Otii^i!r<mm^ti. ^(D 

CCDC<l:liFGF$^^±CCH-2 7 Ix *J J:C;C H - 2 9 6 iHMWC 

(3) C-FGF-CS l*fflC^/:ae?^3>A 
C-FGF-CSl t'y^T^f- KOU ha'5'-r;P;^S&ir^^5f^»* 

C-FGF-CS1(6. 7 /ig/cn^) X C-FGF • A (6. 3 Ug/c 

n*) . CH-2 7 1 (8 /zg/cm^) . CH-2 9 6 (8. 4 /zg/cm^) ^ 

mi^xnmm2- (9) jcieiK0:^^-cyu'-h©s^^k*?TO\ cn^ 

ffll^THJII^JS- (1) ^«|0N I H/3T3ail!a3n--JBfi£T-ytr'r 

- hT«ll:lfig»OG4 1 8it^43t3^-*<ai^LT*J0. C-FGF- 

(4) C277-Col y^mV't:mBi=FmA 

C 2 7 7-C 0 1 Wrf.^)^-fi- KOU h D'i»-i';uxjS5fei:*t-r-5!^»*. 
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12 4pbo1/cb2 (6. 4)ag/cB-) ©C2 7 7-CO 1 VTaS-fk^rf ^ 
(1) <i:l5|«©:??2i-CSFiiUy;:o -^©1^**^12 6 ICi^fo S2 6ii«fil 

t.n^i:*>o/:©CJ*L. C 2 7 7-Co 1 V^as^hU/rT'l/- VTliG 
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U^yf- K<i:3'5-y>75^> > h©S^^x 35-y>75r> h 

5^ Kc<i:'5«g&'iaiia'^©«fe^«A«??^^-r^^^7T*^o 

7'a^^f->7-5/;' > fcJ;0^7 ^ 7'D4^^'^>7 7^pf > hi:7^ 

e^s A^ft^* -r r -7 7 -c * ^ o 

>SI3l(*«b'n'J U i^>©ii^«g{Cj:5^6*iail!S'^®i8fe^3>A5*$*^-r 
^'5 7T'*5o 

4oJ:c;i'j7>a;f.x5^ym«(*<i:7w 7'D^^^^>77^^;' > hS^ 
(t®S^i|«!IlwJ:5«lft^ail!S'^Ojie?9IA55!lS^^Tx-r/5 7X'«>^o 

ElSlix 7^7'D:f ^f^>77/-»' > h@^^bk*-X. 7^7'd;^^^^ 
>oaiJia*gSaiJ&H? 'J ^7*5^ KSS^tt'-X. *J J:af7 7a;?;^'f->7 
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ai 314. 37~y>77/> > h^^w-rstttntt^jso^fflSi. 

ai 4{4s jJ^y »^:^>JCj:S;gjWailia'^©itfe^*A«|J^*^-r^^77 

Ell 5{4. 7 ^ 7'n4i^^>7^r^ > hfc.feZ/7 ^ 7u^^^^>7 7 
> Ha^l*JwJ;5«l6«}«BI&'^Oilfe:?*A»Sp^^1-ir77T*'5o 
Sil 6I4> 7>f 7'u^.^^>7^^y > h:feJ:C/7>f 7D;f 

57T*So 

lai 714. 7^7'n4i;^^>77r>f > htej:C57>f7n;j^^f->7v 
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J&Tx-r / ^ 7 T * * o 
1112 0«i> 7 ^ 7'Dt>^^>7^ry > hfciCfl^ai^aBIiai^JiEg^^ 

E12 Uix IIM^*fflJ!aii5iS^^-^W-r^«^6ltt#lg*JckC^7^yD^ 
^^>75/y > hlcJ:-5^WaiiS'^®«<E^«ASft^^^1-^*-57-C* 

So 

EI2 2li. 7-r7'D^^^>75/> > hS^^tt'-XCJiSaiWaillS 
^<D«fc^«A««l^^^-r^^5 7-C*So 

1212 3 lis 7 ^ 7'a;t;^f^>7 7/y > hffifflHi:. ^SW^ilS'^oafiK 
^3>ACDM^*^-rr7 7-C*So 

g| 2 4 li. »!MI^«Blfeit5SS? « afigftiaSfc J: 7 ^ ^ o 
^^>y^r/ > Mr<fc'5^fi^«BJ}a'^oaeT-^A^^'r^'"5 7T^'5o 

gl2 5l4x il*i^aBI!ait5iB^*^W'rS«tl6tt*e3MfcJ:a^7 >f 7'n4^ 

7T'*>5o 

SS's©iai£?-3IA^^1-:r5 7-C*So 
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E9ij#^ : 1 
E^IJOg^ : 2 7 1 

E9lj; 

Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro 
15 10 15 

Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr 

20 25 30 

Gly Tyr Ar« Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met 

35 40 45 

Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser 

50 55 60 

Gly Leu llet Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu 

65 70 75 

Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr 

80 85 90 

Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala 

95 100 105 

Thr Glu Thr Thr He Thr lie Ser Trp Arg Thr Lys Thr Glu Thr 
110 115 120 . 
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He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr 

125 130 135 

Pro lie Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He 

140 145 150 

Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr 

155 160 165 

Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser 

170 175 180 

Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu Ala Thr Thr 

185 190 195 

Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg He 

200 205 210 

Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg 

215 220 225 

Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He 

230 235 240 

Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala 

245 250 255 

Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He Cly Arg Lys Lys 

260 265 270 

Thr 

E9IJ®S$:25 
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TVVr 7/#IOi9AO 



r^i/arvvnuxM 



: 1 

Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His 
1 , 5 10 15 

Gly Pro Glu He Leu Asp Val Pro Ser Thr 
20 25 



E9UOS$ : 1 55 
mom : 

mn ; 

let Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp 
15 10 15 

Gly Giy Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys 

20 25 30 

Arg Leu Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro 

35 40 45 

Asp Gly Arg Val Asp Cly Val Arg Glu Lys Ser Asp Pro His He 

50 55 60 

Lys Leu Gin Leu Gin Ala Glu Glu Arg Gly Val Val Ser He Lys 
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65 70 75 

Gly Val Cys Ala Asn Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg 

80 85 90 

Leu Leu Ala Ser Lys Cys Val Thr Asp Glu Cys Phe Phe Phe Glu 

95 100 105 

Arg Leu Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser Arg Lys Tyr 

110 115 120 

Thr Ser Trp Tyr Val Ala Leu Lys Arg Thr Gly Gin Tyr Lys Leu 

125 130 135 

Gly Ser Lys Thr Gly Pro Gly Gin Lys Ala He Leu Phe Leu Pro 

140 145 150 
Met Ser Ala Lys Ser 
155 

C9lJ»^ : 4 
mn(0&t : 43 2 

mwmm. •. ^zr^f- k 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 
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Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 
35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Pbe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 
140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 
155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 
170 175 180 

Val Pro Arg Asp Uu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 
185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 
200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 
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215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 
230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 
245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 
260 265 270 

Thr Glu He Asp Lys Pro Ser Het Ala Ala Gly Ser He Thr Thr 
275 280 285 

Leu Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro 
290 295 300 

Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly 
305 310 315 

Phe Phe Leu Arg He His Pro Asp Gly Arg Val Asp Gly Val Arg 
320 325 330 

Glu Lys Ser Asp Pro His He Lys Leu Gin Leu Gin Ala Glu Glu 
335 340 345 

Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu 
350 355 360 

Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr 
365 370 375 

Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn 
380 385 390 

Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 
395 400 405 
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Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 
410 415 420 

Lys Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
425 430 



mym^ ■. 5 

^no^^ ; 4 5 7 

E^iJOM : T ^ y K 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 15 

?al Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala GIu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

Bis Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 



-97- 



wo 97/18318 PCT/JI'96AUZ54 



95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala Ala Gly Ser He Thr Thr 

275 280 285 
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Leu Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro 

290 295 300 

Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly 

305 310 315 

Phe Phe Leu Arg He His Pro Asp Gly Arg Val Asp Gly Val Arg 

320 325 330 

Glu Lys Ser Asp Pro His He Lys Leu Gin Leu Gin Ala Glu Glu 

335 340 345 

Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu 

350 355 360 

Ala Uet Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr 

365 370 375 

Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn 

380 385 390 

Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

395 400 405 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 

410 415 420 

Lys Ala He Leu Phe Leu Pro Met Ser Ala Ala Ser Asp Glu Leu 

425 430 435 

Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu 

440 445 450 

He Leu Asp Val Pro Ser Thr 

455 
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: 6 

S.n<0^^ : 1 86 
E9IJ : 

Gly He Arg Gly Uu Lys Gly Thr Lys Gly Glu Lys Gly Glu Asp 
1 5 10 15 

Gly Pbe Pro Gly Phe Lys Gly Asp Met Gly He Lys Gly Asp Arg 

20 25 30 

Gly Clu He Gly Pro Pro Gly Pro Arg Gly Glu Asp Gly Pro Glu 

35 40 45 

Gly Pro Lys Gly Arg Gly Gly Pro Asn Gly Asp Pro Gly Pro Leu 

50 55 60 

Gly Pro Pro Gly Glu Lys Gly Lys Leu Gly Val Pro Gly Leu Pro 

65 70 75 

Cly Tyr Pro Cly Arg Gin Gly Pro Lys Gly Ser He Gly Phe Pro 

80 85 90 

Gly Phe Pro Gly Ala Asn Gly Glu Lys Gly Gly Arg Gly Thr Pro 

95 100 105 

Gly Lys Pro Gly Pro Arg Gly Gin Arg Gly Pro Thr Gly Pro Arg 

110 115 120 

Gly Glu Arg Gly Pro Arg Gly He Thr Gly Lys Pro Gly Pro Lys 

125 130 135 
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Gly Asn Ser Gly Gly Asp Gly Pro Ala Gly Pro Pro Gly Glu Arg 

140 145 150 

Gly Pro Asn Gly Pro Gin Gly Pro Thr Gly Phe Pro Gly Pro Lys 

155 160 165 

Gly Pro Pro Gly Pro Pro Gly Lys Asp Gly Leu Pro Gly His Pro 

170 175 180 

Gly Gin Arg Gly Glu Thr 

185 

mm^ : 7 

£^JOS$ : 4 6 4 
E9»J: 

Pro Thr Asp Leu Arg Phe Thr Asn lie Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Alia Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leo Glu Val Val Ala Ala Thr. Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

lie Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Het Gly He Arg Gly Leu Lys Gly 

275 280 285 

Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 

290 295 300 

Asp Met Gly He Lys Gly Asp Arg Gly Glu He Gly Pro Pro Gly 

305 310 315 

Pro Arg Gly Glu Asp Gly Pro Glu Gly Pro Lys Gly Arg Gly Gly 

320 325 330 

Pro Asn Gly Asp Pro Gly Pro Leu Gly Pro Pro Gly Glu Lys Gly 

335 340 345 

Lys Leu Gly Val Pro Gly Leu Pro Gly Tyr Pro Gly Arg Gin Gly 

350 355 360 

Pro Lys Gly Ser He Gly Phe Pro Gly Phe Pro Gly Ala Asn Gly 

365 370 375 

Glu Lys Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly 

380 383 390 

Gin Arg Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly 

395 400 405 

He Thr Gly Lys Pro Gly Pro Lys Gly Asn Ser Gly Gly Asp Qly 

410 415 420 

Pro Ala Gly Pro Pro Gly Glu Arg Gly Pro Asn Gly Pro Gin Gly 

425 430 435 

Pro Thr Gly Phe Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 
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440 445 450 

Lys Asp Gly Leu Pro Gly His Pro Gly Gin Arg Gly Glu Thr 
455 460 

mn^^ : 8 

EyiJ©^$ : 4 89 

mnomm : '^t'^^ k 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
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Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Clu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 
140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Het Gly He Arg Gly Leu Lys Gly 

275 280 285 

Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 
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290 295 300 

Asp Met Gly lie Lys Gly Asp Arg Gly Glu He Gly Pro Pro Gly 

305 310 315 

Pro Arg Gly Glu Asp Gly Pro Glu Gly Pro Lys Gly Arg Gly Gly 

320 325 330 

Pro Asn Gly Asp Pro Gly Pro Leu Gly Pro Pro Gly Glu Lys Gly 

335 340 345 

Lys Leu Gly Val Pro Gly Leu Pro Gly Tyr Pro Gly Arg Gin Gly 

350 355 360 

Pro Lys Gly Ser He Gly Phe Pro Gly Phe Pro Gly Ala Asn Gly 

365 370 375 

Glu Lys Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly 

380 385 390 

Gin Arg Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly 

395 400 405 

He Thr Gly Lys Pro Gly Pro Lys Gly Asn Ser Gly Gly Asp Gly 

410 415 420 

Pro Ala Gly Pro Pro Gly Clu Arg Gly Pro Asn Gly Pro Gin Gly 

425 430 435 

Pro Thr Gly Phe Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 

440 445 450 

Lys Asp Gly Leu Pro Gly His Pro Gly Gin Arg Gly Ala Ser Asp 

455 460 465 

Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly 
470 475 480 
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Pro Glu He Leu Asp Val Pro Ser Thr 
485 

E?»j#-t:9 
E?«J©S$ : 36 

E9IJ©a« : i<Ofk<omWt (^fiScDNA) 
mil: 

AAACCATGGC ACTCAGCGAC GA6CTTCCCC AACTGC 36 

E^IJS^: 10 
E?«j©g$ : 2 0 

mm : 1 

E9»JoaSI : C^fitDNA) 
EyiJ : 

AATTGACAAA CCATCCATGG 20 

E9I1*^ : 1 1 
EFrJom$ : 3 3 
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PCT/JP96AI31S4 



CCATTAAAAT CACaAGCAG CAGACAnCG AAG 



33 



le^j*^ : 1 2 
mno&ti : 3 6 

^wm : M» 
m<o^ : 1 

E3^J : 

TaAGAGCAT CCTTACaAG CGCCTCTCTG TCCAGC 36 

w.n^^ : 1 3 

EfiJ©S$:5 47 
E5I1 : 

Ala Ala Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin 



Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val 



5 



10 



15 



20 



25 



30 
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Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr 
35 40 45 

Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val 
50 55 60 

Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val 
65 70 75 

Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val 
80 85 90 

Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val 
95 100 105 

Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg Thr Lys 

110 115 120 

Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn 

125 130 135 

Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val Arg Ser 

140 145 150 

Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr 

155 160 165 

Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val He 

170 175 180 

Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu 

185 190 195 

Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg 

200 205 210 

Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser 
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215 220 225 

Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Clu 
230 235 240 

Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr 
245 250 255 

Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly 
260 265 270 

Arg Lys Lys Thr Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe 
275 280 285 

Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Cln Trp Thr Pro Pro 
290 295 300 

Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 
305 310 315 

Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser 
320 325 330 

Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 
335 340 345 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 
350 355 360 

Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 
365 370 375 

Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg 
380 385 390 

Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro 
395 400 405 
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Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val 

410 415 420 
Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Cly Thr Asp Tyr Lys 

425 430 435 
He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val 

440 445 450 

Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg 

455 460 465 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro 

470 475 480 

Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro 

485 490 495 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val 

500 505 510 

Thr Glu Ala Thr He Thr Cly Leu Glu Pro Gly Thr Glu Tyr Thr 

515 520 525 

He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu 

530 535 540 
He Gly Arg Lys Lys Thr Ser 

545 



E?iJ»^ : 1 4 
Ef'J©§$ : 8 26 

m<oi& : li^m 
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h n - : 

Ala Ala Ser Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp 
5 10 15 

Thr Met Arg Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr 

20 25 30 

Asn Phe Leu Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val 

35 40 45 

Ala Glu Leu Ser lie Ser Pro Ser Asp Asn Ala Val Val Leu Thr 

50 -55 60 

Asn Leu Leu Pro Gly Thr Glu Tyr Val Val Ser Val- Ser Ser Val 

65 70 75 

Tyr Glu Gin His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr 

80 S5 90 

Gly Leu Asp Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala 

95 100 105 

Asn Ser Phe Thr Val His Trp He Ala Pro Arg Ala Thr He Thr 
• 110 115 120 

Gly Tyr Arg He Arg His His Pro Glu His Phe Ser Gly Arg Pro 

125 130 135 

Arg Glu Asp Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr 

140 145 150 

Asn Leu Thr Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu 

155 . 160 165 
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Asn Gly Arg Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr 

170 175 180 

Val Ser Asp Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro 

185 190 195 

Thr Ser Leu Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg 

200 205 210 

Tyr Tyr Arg He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val 

215 220 225 

Gin Glu Phe Thr Val Pro Gly Ser Lys Ser Thr Ala Thr lie Ser 

230 235 240 

Gly Leu Lys Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val 

245 250 255 

Thr Gly Arg Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He 

260 265 270 

Asn Tyr Arg Thr Glu He Asp Lys Pro Ser Thr Ser Ala He Pro 

275 280 285 

Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu 

290 295 300 

Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg 

305 310 315 

Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He 

320 325 330 

Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly Leu Met 

335 340 345 

Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr 
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350 355 360 

Leu Thr Ser Arg Pro Ala Gin Cly Val Val Thr Thr Leu Glu Asn 
365 370 375 

Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr 
380 385 390 

Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly 
395 400 405 

Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin 
410 415 420 

Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu 
425 430 435 

Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp 
440 445 450 

Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser Thr Ala He 
455 460 465 

Asp Ala Pro Ser Asn Leu Arg Phe. Leu Ala Thr Thr Pro Asn Ser 
470 475 480 

Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg He Thr Gly Tyr 
485 490 495 

He He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val 
500 505 510 

Pro Arg Pro Arg Pro Cly Val Thr Glu Ala Thr He Thr Gly Leu 
515 520 525 

Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala Leu Lys Asn 
530 535 540 
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Asn Gin Lys Ser Glu Pro Leu lie Gly Arg Lys Lys Thr Ser Ala 

545 550 555 

lie Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr 

560 565 570 

Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly 

575 580 585 

Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys 

590 595 600 

Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly 

605 610 615 

Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys 

620 625 630 

Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr Leu 

635 640 645 

Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala Thr 

650 655 660 

Glu Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr He 

665 670 675 

Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro 

680 685 690 

He Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He Thr 

695 700 705 

Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr Leu 

710 715 720 

Asn Asp Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser Thr 
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725 730 735 

Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu Ala Thr Thr Pro 

740 745 750 

Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg He Thr 

755 760 765 

Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg Glu 

770 775 780 

Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He Thr 

785 790 795 

Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala Leu 

800 805 810 

Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr 

815 820 825 

Ser 

ieyiis-t : 1 5 
ieyo©s$ : 3 
^n(om : mm 

mnomm : (^bJcdn a) 

mm : 

AAACCAT6GC ACaAGCGCT AHCCTGCAC CAACTGAC 38 
E9«l#^ : 1 6 
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: 3 6 

mwm : mm 

E^iJOaS : -eOfteO^K (^fijcDNA) 

: 

AAACGATCCC TAACTACTCT THTCCTTCC AATCAG 36 

Ef»J»-t : 1 7 
mnom^ : 164 4 

mwm : mm 

E9iJ®«Si : -eOflfeCDSK (AX® # U f- 3 - K-T 5 D N A ) 



ATGGCAGCTA GCGCTATTCC 


TGCACCAACT 


GACXtGAAGT TCACTCAGGT 


aacccAQ 


60 


AGCCTGAGCG CCCACTGGAC 


ACCACXXAAT 


CnCAGCTCA CTGGATATCG 


AGTGCGGGTG 


120 


ACCCCCAAGG AGAAGACCGG 


ACCAATGAAA 


GAAATCAACC nGCTCCTGA 


CAGCTCATCC 


180 


CTG6TTCTAT CAGCACTTAT 


GGT6GCCACC 


AAATATGAAC TGAGTGTCTA 


TGCTCTTAAG 


240 


GACACmCA CAAGCAGACC 


AGCTCAGGCT 


CTTGTCACCA CTCTGGAGAA 


TGTCAGCCCA 


300 


CCAAGAAGGG aCGTGTGAC 


AGATGaACT 


CAGACCACCA TCACCAmG 


CTGGAGAACC 


360 


AA6ACTGA6A CGATQCTGG 


CTTCCAAGTT 


GATGCCGTTC CAGCCAATGG 


CCAGACFCa 


420 


ATCCAGAGAA CCATCAACCC 


AGATGTCAGA 


AGCTACACCA TCACAGGTTT 


ACAACCAGGC 


480 


ACTGACTACA AGATaACQ 


GTAQCCTTG 


AATGACAATG CTCGGAGCTC 


CCrFGTGGTC 


540 


ATCCACOCCT CaCTCCCAT 


TGATGCACCA 


TCCAACCTCC GTTTCCTGCC 


CAOCAaCCC 


600 
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AAnCCTTGC TGGTATCATG GCAGCCGCCA CGTGCCAGGA mCCGGCTA CATCATCAAC 660 

TATGACAAGC CTGGGTCTCC TCCCAGA6AA GTGCTCCaC CGCCCCGCCC TGGTGTCACA 720 

GAGGaAaA nACTGGCCT GGAACCGGGA ACCGAATATA CAATTTATGT CATTGCCCTG 780 

AAGAATAATC AGAAGAGCGA CCCCCTGAH GGAAGGAAAA AGAaAGCGC TAHCCTGCA 840 

CCAACTGACC TGAACnCAC TCAGGTCACA CCCACAAGCC TGAGCGCCCA CTGGACACCA 900 

CCCAATGTTC AGCTCACTCG ATATCGAGTG CGGGTGACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCC6TGG TTGTATCAGG ACTTATGGTG 1020 

GCCACCAAAT ATGAAGTGAG TGTCTATCa CTTAAGGACA CTTTGACAAG CAGACCAGa 1080 

CAGCGTCTTG TCACQaCT GGAGAATGTC ACCCCACCAA CAAGGGCTCG TGTGACAGAT 1140 

GCTACTGAGA CCACCATCAC CAnACaCG AGAACCAAGA CT6AGACGAT CACTGGOTC 1200 

CAAGHGATG CCGHCCAGC CAATGGCCAG ACTCCAATCC AGAGAACCAT CAAGCCAGAT 1260 

GTCACAAGCT ACACCATCAC ACGTTTACAA CCAGGCACTG ACTACAAGAT CTACCTGTAC 1320 

AanCAATC ACAATGCTCG GAGCTCCCCT GTGGTCATCG ACGCCTCCAC T6CCATTGAT 1380 

GaCCATCa ACCTCCXrm aiCCCCACC ACACXXAAH CCTTGCTGGT ATCATCCaC 1440 

CCGCaCGTG CCAGGATTAC CCGCTACATC ATCAACTATG AGAAGCCTGG GTCTCCTCCC 1500 

AGAGAAGTGG TCCCTCGGCC CCGCCaCGT GTCAQGAGG CTACTAHAC TGGCCTGGAA 1560 

CXXGCAACCG AATATACAAT HAIGTCAn GCCaCAAGA ATAATCAGAA GACCGAGCCC 1620 

CTGATTCGAA GGAAAAAGAC TACT 16^4 

E9I]#^ : 1 8 

mwm^ : 37 
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AAACCATGGC AGCTAGCCCC ACTGACCTGC GATTCAC 



37 



le^JS^ : 1 9 

mf^Kom : ^ir 

molSL : 1 

E9»JOaSB: ^OflfeOls^e (^^DNA) 

AAAAGATaC TAACTAGTGG ATCGmCTC AATTTCTG 38 

e?iJ#^ : 2 0 
lRn<^&^ : 2481 

le^ijcDM : mwt 

ATCGCAGCTA GCCCCACTGA CCTGCGAHC ACCAACATTG GTCCAGACAC CATGCGTGTC 60 

ACCTGGGCTC CACCCCCATC CAnGATnA ACCAACTTCC TGGTGCGnA CTCACCTCTC 120 

AAAAATGACG AA6ATCTTCC AGAGTTGTCA ATTTCTCCTT CAGACAATGC AGTGGTCTTA 180 

ACAAATCTCC TCCCTGCTAC AGAATATGTA GTCAGTCTCT CCACTCTCTA CGAACAACAT 240 

GA6AGCACAC CTCTTAGAGG AAGACAGAAA ACACGTCTTC AHCCCCAAC TG6CATTGAC 300 

TTnCTGATA nACTCCCAA CTCTTTTAa CTGCACTGGA TTGCTCCTCG AGCCACCATC 360 
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ACTGGCTACA GGATCCGCCA TCATCCCCAC CACnCAGTG GGAGACCTCG AGAAGATCGC 420 

GTCCCCCACT CTCGGAATTC CATCACCCTC ACCAAaTCA aCCAGGCAC AGACTATGTG 480 

GTCAGCATCG ncaCTTAA TGGCAGAGAC GAAAGTCCCT TATTGATTCG CCAACAATCA 540 

ACAGTHCTG ATGHCCGAG GGACCTGCAA GHCnGCTG CGACCCCCAC CAGCaACTG 600 

ATCAGCTGGG ATGCTCCTGC TGTQCAGTC AGATAHACA CGATCACTTA CGGAGAAACA 660 

GCAGGAAATA GCCCTCTCCA CGAGHCACT GTGCCTGCGA GCAAGTCTAC ACaACCATC 720 

AGCCGCCTTA AACCTGGAGT TGAHATACC ATCACTGTGT ATGCTGTCAC TCGCCGTGGA 780 

GACACCCCC6 CAAGCAGCAA GCCAATTTCC AmATTACC GAACAGAAAT TGACAAACCA 840 

TCCACTAGCG aAHCCTGC ACCAACTGAC CTGAAGTTCA CTCAGGTCAC ACCCACAACC 900 

CTGACCGCCX: A6TCCACACC ACCCAATGH CAGCTCACTG GATATCGAGT GCGGGTGACC 960 

CaAAGGAGA AGACCGGACC AATCAAAGAA ATCAACCTTG CTCCTGAaG CTCATCCGTG 1020 

GHGTATCAG GACTTATCCT GGCCAaAAA TATGAAGTGA GTGTaATGC TCTTAAGGAC 1080 

ACTTTCACAA GCAGACCAGC TCAGGGTCn GTCACCACTC TGGA6AATGT CACCCCACCA 1140 

AGAAGGGCTC GTGTGACAGA TGaACTGAG ACCACCATCA CCAnAGCTG GAGAACCAAG 1200 

ACTGAGACGA TCACTGGOT CCAACnCAT GCCGHCCAG CCAATCGCCA CAaCCAATC 1260 

CACAGAACCA TCAA6CCAGA TGTCAGAAGC TACACCATCA CACCnTACA ACCAGGCACT 1320 

GAQACAAGA TCTACCTGTA CACCTTGAAT GACAATGCTC CGAGCTCCCC TGTGGTCATC 1380 

CACGCCTCCA CTGCCATTGA TCCACCATOC AACCTGCCn TCaCCCCAC CACACCCAAT 1440 

TCCTTGCTGG TATCATGCCA GCCGCCACGT CCCACGAnA CCGGCTACAT CATCAACTAT 1500 

GAGAACCaG GGTCTCCTCC CAGAGAAGTC GTCCCTCGGC CCCGCCCTGG TCTCACAGAG 1560 

CCTACTAHA CTGGCCTGGA ACCGGGAACC GAATATACAA TTTATGTQT TGCCCTGAAG 1620 

AATAATCAGA AGAGCGAGCC CCTGATTGGA AGGAAAAAGA CTAGCGCTAT TCCTGCACCA 1680 

ACTGACaGA AGHCACTCA GGTCACACCC ACAAGCaGA GCGCCCAGTG GACACCACCC 1740 

AATGTTCAGC TCACTGGATA TCGAGTCCCC GTGACCCCCA ACGACAAGAC CG6ACCAATG 1800 

AAAGAAATCA ACCTTGCTCC TGACACaCA TCCGTGGTTG TATCAGGACT TATGGTGGCC 1960 
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ACCAAATATC 


AAGTGAGTGT 


CTATGCTCTT AAGGACACTT TGACAACaC ACCAGCTCAG 


1920 


CCTCnCTCA 


CCAaCTCGA 


GAATGTCAGC CCACCAAGAA GGGCTCCTGT CACAGATGa 


1980 


ACTGAGACCA 


CCATCACCAT 


TAGCT6GAGA ACCAAGACTG AGACGATCAC TGGCTTCCAA 


2040 


CnGATGCCG 


nCCACCCAA 


TGGCCAGAa CCAATCCAGA GAACCATCAA CCCAGATGTC 


2100 


AGAAGCTACA 


CCATCACAGG 


HTACAACCA GGCACTGACT ACAAGATCTA CCTGTACACC 


2160 


TTGAATGACA 


ATGCTCGGAG 


CTCCX:CTCTC GTCATCGACG CCTCCACTGC CAnCATGCA 


2220 


CCATCCAACC 


TGCGTTTCCT 


GGCCACCACA CCCAAnCCT TGaGGTATC ATCGCAGCCG 


2280 


CCACGTGCCA 


GGATTACCGG 


CTACATCATC AAGTATGAGA AGCCTG6GTC TCCTCCCAGA 


2340 


uAAU lull ILL 




rrrrrrrrTr krkdkfincTk mTTirrcr rcrrrkkcrr 

LLLIuVflulL ALAuAuuLIA LiAllALluu LLIuuAALLu 




GCAACCGAAT 


ATACAAHTA 


TGTCAnCCC aGAAGAATA ATCAGAAGAG CGAGCCCCTG 


2460 


AnCGAAGGA 


AAAAGAaAG 


T 


2481 


E^IJS^ : 


21 







E?'JOS$:4 72 
mo>^ : 1 

mn : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr let Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 
20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 43 
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Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Clu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

HO H5 120 

He Arg His His Pro Clu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 
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230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Cly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 

290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 - 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 : 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 

410 415 420 
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Pro Asp Val Arg Ser Tyr Thr He Thr Cly Leu Gin Pro Cly Thr 

425 430 435 

Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr 

470 

mym^ 2 2 

E9iJOg$ : 4 5 7 
m<^n : 1 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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His Glu Ser 
Ser Pro Thr 
Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu He Ser 
He Thr Tyr 
Thr Val Pro 
Pro Gly Val 



65 

Thr Pro Leu 
80 

Gly He Asp 
95 

Trp He Ala 

110 
His Pro Glu 

125 
His Ser Arg 

140 
Glu Tyr Val 

155 
Pro Leu Leu 

170 
Asp Leu Glu 

185 

Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 
Asp Tyr Thr 

245 



Arg Gly Arg 
Phe Ser Asp 
Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
He Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 
He Thr Val 
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70 

Gin Lys Thr 
85 

He Thr Ala 
100 

Thr He Thr 
115 

Gly Arg Pro 

130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 

190 

Thr Val Arg 
205 

Ser Pro Val 
220 

Thr He Ser 

235 

Tyr Ala Val 
250 



75 

Gly Leu Asp 
90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 

135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 

195 

Tyr Tyr Arg 
210 

Gin Glu Phe 
225 

Gly Leu Lys 
240 

Thr Gly Arg 
255 



W097A8318 — — ^'^^ 



Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 
260 265 270 

Thr Glu He Asp Lys Pro Ser Met Asn Val Ser Pro Pro Arg Arg 
275 280 285 

Ala Atg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp 
290 295 300 

Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val 
305 310 315 

Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp 
320 325 330 

Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr 
335 340 345 

Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro 
350 355 360 

Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu 
365 370 375 

Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin 
380 385 390 

Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys 
395 400 405 

Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly 
410 415 420 

Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr 
425 430 435 

Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro 
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440 445 450 

Leu lie Gly Arg Lys Lys Thr 
455 



E^m^ : 2 3 
^mOMit : 54 9 

E9lj : 

Pro Thr Asp Leu Arg Phe Thr Asn Jle Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Ty.r Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
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Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

lie Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 
260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 
275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 
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290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Uu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr 'Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 

410 415 420 

Pro Asp Val Arg Ser Tyr Thr lie Thr Gly Leu Gin Pro Gly Thr 

425 430 435 

Asp Tyr Lys He Tyr Leii Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser 

470 475 480 
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Trp Gin Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr 

485 490 495 

Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg 

500 505 510 

Pro Gly Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr 

515 520 525 

Glu Tyr Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser 

530 535 540 

Glu Pro Leu He Gly Arg Lys Lys Thr 

545 

mn^^ : 2 4 

Be9iJCDS$ : 5 7 4 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 . 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Uu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Uu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 



-130- 



30 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly lie Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 - 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 
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Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 
245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 
260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 
275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 
290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 
305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 
320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 
335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser >rg 
350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 
365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 
380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 
395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 
410 415 420 

Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 
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425 430 435 

Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val lie Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser 

470 475 480 

Trp Gin Pro Pro Arg Ala Arg He Thr Cly Tyr He He Lys Tyr 

485 490 495 

Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg 

500 505 510 

Pro Cly Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr 

515 520 525 

Glu Tyr Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser 

530 535 540 

Glu Pro Leu He Gly Arg Lys Lys Thr Asp Glu Leu Pro Gin Leu 

545 550 555 

Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu lie Leu Asp 

560 565 570 

Val Pro Ser Thr 

E9'J« : 2 5 
mW^^ : 2 7 4 

m<0^ : 1:^^^ 
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Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 . 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 
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Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp 

leyiis-t : 2 6 

EFIJ©S$:137 4 

mmm : 

ATGCCCACTG ACCTGCCATT CACCAACAn GCTCCACACA CCATGCCTGT aCCTGGCCT 60 
CCACOCCCAT CCATTGAin AACCAACTTC aCCTGCXn ACTCACCTCT GAAAAATGAG 120 
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GAAGATGTTG CAGACnCTC 


AATTTCTCCT 


TCAGACAATG 


CACTGGTCn 


AACAAATCTC 


180 


CTGCCTGCTA CAGAATATGT 


AGTGAGTGTC 


TCCAGTGTa 


ACGAACAACA 


TGAGAGCACA 


240 


CCTCTTACAG GAAGAQGAA 


AACAGCTCTT 


GATTCCCCAA 


CTGGCATTGA 


CTTTTCTGAT 


300 


AHACTGCCA ACTCnTTAC 


TGTGCAaGG 


ATTGCTCCTC 


GAGCCACCAT 


CACTGGCTAC 


360 


AGGATCCGCC ATQICCCGA 


GCACTTCAGT 


GGGAGACCTC 


GAGAAGATCG 


GGTCCCCCAC 


420 


TCTCGGAAH CCATCACCCT 


CACCAACCTC 


AaCCAGGCA 


CAGAGTATGT 


GGTCAGCATC 


480 


GTTGCTCTTA ATGCaCAGA 


GGAAAGTCCC 


nAHGATTG 


GCCAACAATC 


AACAGTTTCT 


540 


GATCnCCGA GGGACaCGA 


A6TTGTTGCT 


GCGACCCCCA 


CCACCCTACT 


GATCAGCTGG 


600 


GATGCTCCTG CT6TCACAGT 


GAGATATTAC 


AGGATCACTT 


ACGGAGAAAC 


AGGAGGAAAT 


660 


ACCCaGTCC AGGACnCAC 


TGTGCCTGGG 


AGCAAGTaA 


CAGCTACCAT 


CACCGGCm 


720 


AAACCTGGAG TTGATTATAC 


aTCACTGTG 


TATGCTGTCA 


CTGGCCGTGG 


AGACAGCCCC 


780 


GCAAGCAGa AGCCAATTTC 


CATTAAHAC 


CGAACA6AAA 


TTGACAAACC 


ATCCATGGCA 


840 


GCCGGGAGCA TCACCACGa 


GCCCGCCTT6 


CCCGAGGATG 


GCGGCAGCGG 


CGCOTCCCG 


900 


CCCGGCCACT TCAAGGACCC 


CAAGCGGCTG 


TACTGCAAAA 


ACGGGGGCn 


CTTCCTCCGC 


960 


ATCCACCCCG ACGGCCGAGT 


TGACGGGGTC 


CGCGACAAGA 


GCCACCCTCA 


CATCAACaA 


1020 


CAACTTCAAG CAGAA6AGAG 


AGGAGTTGTC 


TCTATCAAAG 


GAGTGTGTGC 


TAACCCmC 


1080 


CTCGaATGA AGGAAGATGG 


AAGATTACTG 


GCHCTAAAT 


CTGHACGGA 


TGAGTGTrrC 


1140 


TTTTTTGAAC GATTGGAATC 


TAATAACTAC 


AATACTTACC 


GCTCAAGGAA 


ATAQCCAGT 


1200 


TGGTATGTCG CACT6AAACG 


AACTGGGCAG 


TATAAAOTC 


GATCCAAAAC 


AGGACCTGGG 


1260 


CAGAAAGCTA TACTTTna 


TCCAATGTCT 


CaCCTAGCG 


ACGAGCTTCC 


aAACTGGTA 


1320 


ACCCTTCCAC ACCCCAATCT 


TCATGGACa 


GAGATCTTGG 


ATGnCCTTC 


CACA 


1374 



E?«JS^ : 2 7 
EfiJOS$ : 1 4 1 6 
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CCCACTGACC 


TGCGAHCAC 


CAACATTGCT 


CCAGACACCA TGCGTGTCAC aGGGCTCCA 


60 


CCCCCATCCA 


nGATHAAC 


CAACTTCaC 


GTGCGTTACT CACCTGTGAA AAATGAGGAA 


120 


GATGTTCCAG 


AGTTGTCAAT 


TTCTCCTTCA 


GACAATGCAG TGGTCTTAAC AAATCTCCTG 


180 


CCTGGTACAG 


AATATCTAGT 


GAGTGTCTCC 


AGTGTCTACG AACAACATGA GAGCACACCT 


240 


CTTAGAGGAA 


GACAGAAAAC 


AGGTCTTGAT 


TCCCCAACTC GQTTCACTT TTCTGATAn 


300 


AaGCCAACT 


crrrTACTGT 


GCACTGGATT 


CaCCTCGAC aACCATCAC TGGCTAaCG 


360 


ATCCGCCATC 


ATCCCGAGCA 


CTTCAGTGGG 


AGACCTCGAG AAGATCGGGT GCCCCACTCT 


420 


CGGAAHCCA 


TCACCCTCAC 


CAACCTCAa 


CCAG6CACAG AGTATGTGGT QGCATCGn 


480 


CaCTTAATG 


GCAGACAGGA 


AAGTCCCTTA 


TTGAnCCCC AACAATCAAC AGTTTaGAT 


540 


GTTCCGAGGG 


ACCTGGAAGT 


TGTTGCTGCG 


ACCCCCACCA GCaAaGAT CAGCTGGGAT 


600 


GCTCCTCaG 


TCACAGTGAC 


ATAHACAGG 


ATCACTTACG GAGAAACAGG AGGAAATAGC 


660 


CCTGTCCAGG 


AGnCACTGT 


GOCTGGGAGC 


AAGTCTACAG CTACCATCAG CGGCCTTAAA 


720 


CCTGGAGTTG 


AnATACCAT 


CACTGTGTAT 


GCT6TCACT6 GCCGTGGAGA CAGCCCCCCA 


780 


ACCAGCAAGC 


CAAmCCAT 


TAAHACCGA 


ACAGAAATTG ACAAACCATC aTGCCTAH 


840 


CCTGCACCAA 


CTGACCTGAA 


GTTCACTCAG 


GTCACACCCA CAAGCCTGAG CGCCCAGTGG 


900 


ACACCACCCA 


ATCnCACa 


CACTCGATAT 


CGAGTGCGGG TGACCCCQA GGAGAAGACC 


960 


ggacx:aatga 


AAGAAATCAA 


CCTTGCTCCT 


GACAGCTCAT CCGTGCTTGT ATQCGACTT 


1020 


ATGGTGGCCA 


CCAAATATGA 


AGT6AGTGTC 


TATGCTCTTA AGGACACITT GACAAGCAGA 


1080 


CCAGCTCACG 


GTGTTGTCAC 


CACTCTGGAG 


AATGTCAGCC CACCAAGAAG GGCTCGTGTG 


1140 


ACAGATGCTA 


CTGAGACCAC 


QTCACCAn 


AGCTCGAGAA CCAAGACTGA GACGATCACT 


1200 


GGCTTCCAAG 


TTGATGCCGT 


TCCAGCCAAT 


GGCCAGACTC CAATCCAGAG AACCATCAAG 


1260 
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CCAGATGTCA GAAGCTACAC CATCACAGGT HACAACCAG GCACTGACTA CAAGATCTAC 
CTGTACACCT TGAATGACAA TGaCGGAGC TCCCCTGTGG TCATCGACCC CTCCACTGCC 
ATTGATCCAC CATCCAACCT GCGTTTCaG 6CCACC 

E?«J#^ : 2 8 
ie?UOS$ : 3 5 

Ef'J^aSi : ^:/f- K 
Efi: 

Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Cly Gin Arg 
IS 10 15 

Cly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly He Thr 

20 25 30 

Gly Lys Pro Gly Pro 

35 

mn9^ 2 9 

£7iJ®S$ : 302 



1320 
1380 
1416 
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Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 
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185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

lie Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Asp Glu Leu Pro Gin Leu Val Thr 

275 280. 285 

Leu Pro Bis Pro Asn Leu His Gly Pro Glu He Leu Asp Val Pro 

290 295 300 

Ser Thr 

E?ij#-^ : 3 0 

ie!?ij®g$ : 573 

molSL : 1 

» 

Met Ala Ala Ser Ala He Pro Ala Pro Thr Asp Uu Lys Phe Thr 



-140- 



wuy//i&)is Ki;i/jrvft/U3i»4 



5 10 15 

Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn 
20 25 30 

Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys 
35 40 45 

Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser 
50 55 60 

Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser 
65 70 75 

Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly 
80 85 90 

Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg 
95 100 105 

Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg Thr 
110 115 120 

Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala 
125 130 135 

Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val Arg 
140 145 150 

Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He 
155 160 165 

Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val 
170 175 180 

He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe 
185 190 195 
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Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro 
. 200 205 210 

Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly 

215 220 225 

Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr 

230 235 240 

Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He 

245 250 255 

Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He 

260 265 270 

Gly Arg Lys Lys Thr Ala He Pro Ala Pro Thr Asp Leu Lys Phe 

275 280 285 

Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro 

290 295 300 

Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 

305 310 315 

Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser 

320 325 330 

Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 

335 340 345 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 

350 355 360 

Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 
365 370 375 

Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg 
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380 385 390 

Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro 

395 400 40o 

Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val 

410 415 420 

Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys 

425 430 435 

He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val 

440 445 450 

Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg 

455 460 465 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro 

470 475 480 

Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro 

485 490 495 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro {Jly Val 

500 505 510 

Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr 

515 520 525 

He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu 

530 535 540 

He Gly Arg Lys Lys Thr Ser Asp Glu Leu Pro Gin Leu Val Thr 

545 550 555 

Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp Val Pro 

560 565 570 
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Ser Thr Ser 



mm^ : 3 1 

: 3 7 

efijcDS! : mwi 
mon : 1 

Ef«|0«S : -eoflfeco^ge (^fiJcDNA) 

AAACCATGGC AGCTAGCAAT GTCAGCCCAC CAAGAAG 37 

le^J*-^ : 3 2 
E9iJOg$:37 

: 1 

AAACGATCCC TAAaAGTGG AAGGAACATC CAAGATC 37 

E5^J#^ : 3 3 
EflJOS$:1722 
efiJOM : ^SE 
«l<D«lt : 2 
h#a-;-:iS«ltt 
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ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCT6AAGT TCACTCACGT CACACCCACA 60 

A6CCTGAGCG CaAGTGGAC ACCACCCAAT GHCAGCTCA CTGGATATCC ACTGCCGCTG 120 

ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCaCA CAGaCATCC 180 

CTGGnGTAT CACGACTTAT GCTGGCCACC AAATATGAAG T6AGTGTCTA TGCTCTTAAG 240 

GACACITTGA CAA6CAGACC AGCTCACGCT GHGTCACCA CTCTGGAGAA TGTCAGCCCA 300 

CCAA6AAGGG aCGTGTGAC AGATGCTACT GAGACCACCA TCACCAnAG aGGAGAACC 360 

AAGAaGAGA (XJATCACTGG CTTCCAAGTT GATGCCGTTC CAGCCAATGC CCAGACTCCA 420 

ATCCAGAGAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 

ACTGAaACA ACATCTACa GTACACCTTG AATGACAATG aCGGAGCTC CCCTGTGGTC 540 

ATCGACGCCT CCAaGCCAT TGATGCACCA TCCAACaGC GTTTCCTGGC CACCACACCC 600 

AAncCTTCC TGGTATCATG GCAGCCGCCA CGTGCCAGGA mCCGGQA CATCATCAAG 660 

TATGAGAAGC CTGGGTCTCC TCCCAGAGAA GTGGTCCCTC GGCCCCGCCC TGGTGTCACA 720 

CAGGCTACTA mCTGCCn GGAACCGGGA ACCGAATATA CAATTTATGT CAHGCCCTG 780 

AAGAATAATC AGAAGA6CGA GCCCCTGAn GGAAGGAAAA AGAaAGCGC TAnCCTGCA 840 

CCAACTGACC TGAACnCAC TCACCTQCA CCCACAAGCC TGAGCGCCCA GTGGACACCA 900 

CCCUTtnrC AGCTCACTGG ATATCGACTG CGGCTCACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCCGTG6 TTGTATCAGG ACTTATGCTG 1020 

GCCACCAAAT ATGAAGTGAG TGTCTATGa CTTAAGGACA CTTTGACAAG CAGACCAGa 1080 

aGGGTCHG TCACCACTa GGAGAATGTC AGCCCACCAA GAAGGGCTCG TCTGACA6AT 1140 

6CTACTCAGA CCACCATCAC CATTAGCTCG AGAACCAAGA CTGAGACGAT CACTGGCTTC 1200 

CAAGTTGATG CCGTTCCAGC CAATGGttAG AaCCAATa AGAGAACCAT CAAGCCAGAT 1260 

GTCACAACa ACACCATCAC AGGHTACAA CCAG6CACTG AaACAAGAT aACCTGTAC 1320 

ACCTTGAATC ACAATGCTCC GA6CTCCCCT GTCCTtATCC ACGCCTCCAC TGCCATTGAT 1380 
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CCACCATCCA ACCTCCGTn CCTCCCCACC ACACCCAAH CCTTGCTCGT ATCATGGCAG 1440 

(XXJCCACGTC CCAGCATTAC CGGCTACATC ATCAACTATC AGAAGCaCG GTCTCCTCX:C 1500 

AGAGAAGTGG TCCCTCGGCC CCGCCCTGCT GTCACAGACG QACTAHAC TGGCaCGAA 1560 

CCGGGAACCG AATATACAAT mTCTCATT GCCCTGAAGA ATAATCAGAA GAGCGAGCCC 1620 

CTGAHCGAA GGAAAAA6AC TAGCGACGAG CTTCCCCAAC TGGTAACCa TCCAaCCCC 1680 

AATOTCATG GACXAGAGAT OTGGATGn CCTTCCAaA 6T 1722 

E5>J#^ : 3 4 

E?tj©^$:412 

aott : 1 

Met Ser Pro He Leu Gly Tyr Trp Lys He Lys Gly Leu Val Gin 

5 10 15 

Pro Thr Arg Leu Leu Leu Glu Tyr Leu Clu Glu Lys Tyr Glu Glu 

20 25 30 

His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys 

35 40 45 

Phe Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp 

50 55 60 

Gly Asp Val Lys Leu Thr Gin Ser Met Ala He He Arg Tyr He 

65 70 75 

Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 



-146- 



80 85 90 

Glu He Ser Met Leu Glu Gly Ala Val Leu Asp He Arg Tyr Gly 
95 100 105 

Val Ser Arg He Ala Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val 

110 115 120 

Asp Phe Leu Ser Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp 

125 130 135 

Arg Leu Cys His Lys Thr Tyr Leu Asn Gly Asp His Val Thr His 

140 145 150 

Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp Val Val Leu Tyr Met 

155 160 165 

Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu Val Cys Phe Lys 

170 175 180 

Lys Arg He Glu Ala He Pro Gin He Asp Lys Tyr Leu Lys Ser 

185 190 195 

Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala Thr Phe 

200 205 210 

Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu He Glu Gly Arg 

215 220 225 

Gly He Pro Arg Asn Ser Gly Ala Pro Pro Arg Leu He Cys Asp 

230 235 240 

Ser Arg Val Leu Gin Arg Tyr Leu Leu Glu Ala Lys Glu Ala Glu 

245 250 255 

Asn He Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn 

260 265 270 
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He Thr Val 
Met Glu Val 
Leu Leu Ser 
Ser Ser Gin 
Val Ser Gly 
Ala Gin Lys 
Pro Leu Arg 
Val Tyr Ser 
Glu Ala Cys 
Ser Thr Arg 



Pro Asp Thr 

275 
Gly Gin Gin 

290 
Glu Ala Val 

305 
Pro Trp Glu 

320 
Leu Arg Ser 

335 
Glu Ala He 

350 
Thr He Thr 

365 
Asn Phe Leu 

380 
Arg Thr Gly 

395 
Ala Ala Ala 

410 



Lys Val Asn 
Ala Val Glu 
Leu Arg Gly 
Pro Leu Gin 
Leu Thr Thr 
Ser Pro Pro 
Ala Asp Thr 
Arg Gly Lys 
Asp Arg Leu 
Ser 



Phe Tyr Ala 
280 

Val Trp Gin 

295 

Gin Ala Leu 
310 

Leu His Val 
325 

Leu Leu Arg 
340 

Asp Ala Ala 

355 

Phe Arg Lys 
370 

Leu Lys Leu 
385 

Ala Met Asp 
400 



Trp Lys Arg 
285 

Gly Leu Ala 

300 

Leu Val Asn 
315 

Asp Lys Ala 
330 

Ala Leu Gly 
345 

Ser Ala Ala 

360 

Leu Phe Arg 
375 

Tyr Thr Gly 
390 

Pro Leu Glu 
405 



mnm^ : 3 5 

mWM:^ : 2 4 
^(O^ : 1 
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^nomm: ^o^omwt c^^dna) 

CCTCCCTCTC GGCCTCCCAC TaT 24 

E^J#-t : 3 6 

EI?<JOg$ : 2 4 

iiOtii: : 1 

E.^\<omm : -eOteOi^K (^fiEDN A) 

GTTGGTGAGG GAGGTGGTGG ATAT 24 

mjm^ : 3 7 

iE9»JOS$:33 

e?i)cDM : ^er 

«0» : 1 

E^ljoaiS : ^(DikomfSl (^fiJcDNA) 

GGCCTCCCCA AHCCGGTCC CCCACCACGC CTC 33 

E9iJ#^ : 3 8 
E5IJ©S$ : 3 3 
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0©tJ[: 1 

CCCACGTGGA TCCATGGCTA ATCTGTCCCC TGT 33 

mn^^ : 3 9 

Be^»J©g$ : 123 9 

iRmom : mis. 

m<OWL: 1 

ATCTCCCCTA TACTAGGTTA TTGGAAAATT AAGGGCCTTG TCCAACCCAC TCGAOTCTT 60 

TTCGAATATC nCAAGAAAA ATATGAAGAG aTTTGTATG AGCCCXJATGA AGGTGATAAA 120 

TGGCGAAACA AAAAGTTTGA AnCGCnTG GACnTCCCA ATCnCCTTA TTATAnCAT 180 

CGTGATCTTA AAHAACACA GTCTATGCCC ATaTACGH ATATACCTGA CAAGCACAAC 240 

ATCnGGGTG CnGTCCAAA AGAGCGTGCA GAGATnCAA TGCTTGAAGG AGCGGTTnG 300 

GATAnAGAT ACGGT6TTTC GAGAATTGCA TATAGTAAAG ACnTGAAAC laCAAAGH 360 

GATTTTOTA CCAACCTACC TGAAATGCTG AAAATGTTCG AAGATCGTH ATGTCATAAA 420 

ACATAmAA ATGGTGATCA TGTAACCCAT CQGACTTCA TGTTGTATGA CGCTCTTGAT 480 

GTTCTTnAT ACATGGACCC AATGTGCCTG GATGCGTTCC CAAAAnAGT nCTnTAAA 540 

AAAC6TATTC AACaATCCC ACAAAHGAT AAGTACTTGA AATCCAGCAA GTATATACCA 600 
TCGCCTTTGC AGGGCTGGCA AGCCACGTTT GCTCGTGGCG ACCATCaCC AAAATCGGAT 660 
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CTGATCGAAG 


GTCCTGGGAT CCCCAGGAAT 


TCCGGTGCCC CACCACGCCT CATCTCTGAC 


720 


AGCCGAGTCC 


TGCAGAGGTA CCTCnCGAG 


GCCAAGGAGG CCGAGAATAT CACGACGGGC 


780 


TGTGCTGAAC 


ACTGCAGCTT GAATGAGAAT 


ATCACTGTCC CAGACACCAA AGnAATTTC 


840 


TATGCCTCGA 


AGAG6ATGGA CGTCGGGCAG 


CAGGCCGTAG AAGTCTGGCA GGGCCTGGCC 


900 


CTGCT6TCCC 


AAGCTGTCa GCGGGGCCAG 


GCCCTCnCG TCAACTCTTC (XIAGCCGTGG 


960 


GAGCCCCTGC 


AGCTGCATGT GGATAAAGCC 


GTCAGTGGCC TTCGCAGCCT CACaCTCTC 


1020 


aTCGGGCTC 


TGGGAGCXXA GAAGGAAGCC 


ATCTCCCCTC CA6ATGCGGC CTCAGCTCCT 


1080 


CCACTCCGAA 


CAATCACTGC T6ACACTTTC 


CGCAAACTCT TCCGAGTCTA CTCX:AATnC 


1140 


CTCCGGG6AA 


AGCTGAAGCT GTACACAGGG 


GAGGCCTGCA GGACAGGGGA CAGAHAGCC 


1200 


ATGGATCCTC 


TAGACTCGAC TCGAGCCGCC 


GCATCGTGA 


1239 
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6. 7^yD^.^f-yO«B8Sl^^ffi«'f^'^^7'5^K;&<x VLA-5*5«k 
l//ttziiY L A - 4 '^CDg^^gl^ 'J '^T/f- KT* SSI*^ 5 ie«®:^ 

8 . i^as-fb $ nx c ^ ssi^^ i 7 1 i ^leiao:^ 
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14. 7>fyo;r^^'^>oaiia^^0[«;i?»;^y5^K*<x VLA-Sfc 
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2 7, ma*j«B8ae^8Ba^w-r'5«66tt«3®*^ mmmiktf^mmzi^ 
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3 1. 'j7y>K*<. iUXD;nx^>T*5m*lg2 8I5«04- y ho 

3 2 . «igtt«!ie *<@^{b $ nx I ^ 5 2 5 3 1 1 1 ^le 

ho 

3 3. m-tmrnmi^nmi: 37-y">tyrii;i?uui^>4*©i/ho 
3 4. «ftlft«g®*<®s^b$nT^^8lf|3Jc«3 3ie«oieii:^rao 
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5111*113 5 is«®::^^o 
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4 1. mil^aai!ai§5iH^:6<. E9iJ^OE?iJS^3T«$nsa«l^«B 

lS*3i3 5is«o:^&e 

4 7 . «fefi61t«!lS:i^@S^t $ tiT I t ^a*^ 3 5 ~ 4 5 1 ^-rn*- 1 IS 



-156- 
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